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ABSORPTIVE ARTICLE AND ABSORBING MATERIAL ' 

thJrLr T.nnT^ 'T^*! " 0bJect toprov,dea P art,cu,ate w ater-ab S orblngcompo S ition. a product.on process 
therefor and an absorbent article comprising this particulate water-absorbing composition wherein the nartteula! 
water-absorbing composition causes little coloring of other materlais and further is of high anc ca ^ovSe 
excellent deodonzaWrty and excellent absorption properties to absorbent articles such as diape^in me Sse whe^e 

2232 "51 ^ m CleS - ^ 8 ° f 8ChieVin9 ™* ° bjeCt > a P«^'ate water absoming cTmpos^n 

according to the present invention Is characterized by comprising a plant powder and a water-absoiben^n^erS 
asurfaceportlon and/or Its vicinity of the water-absorbent 

the particulate water-absorbing composition exhibits an offensive-odor removal Index of not less tnS^BO 
offensive-odor removal index is represented by the following equation: ^ 

offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 
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Description 

TECHNICAL FIELD 



[0001] The present invention relates to a particulate water-ahQr,rhinn ^r™«M«^ 

sorbent structure, wherein the absorbent artfole an h ^S£S£SSSSS^ T? ^ ^ 
composition. More specifically, the invention relates to xSSSH " > * Z**™* 50 ™ 9 



BACKGROUND ART 

116829/1999) 1 yu; ' lanmc acid and complex silicate salt compounds (JP-A- 

041155/^)° ^ dToXlXt^^r^f * Snt rSSlnS ^ a " 0Wed t0 ^ th * manufactured tea (JP-A- 
[0012] in addition, by reason of the use for such as absorbent articles, the provision with the deodorlzabllfty Is always 
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desired to involve high safety. 



DISCLOSURE OF THE INVENTION 



OBJECT OF THE INVENTION 

[0013J An object of the present invention is to provide a particulate water- absorbing composition, a production proc- 
ess therefor, an absorbent article, and an absorbent structure, wherein the particulate water-absorbing composition 
causes little coloring of other materials and further is of high safety, and can provide excellent deodorizabillty and 
excellent absorption properties to absorbent articles such as diapers in the case where combined Into the absorbent 
articles. 



SUMMARY OF THE INVENTION 

[0014] The present Inventors diligently studied water-absorbing agents from the point of view of excellent deodoriz- 
abillty and excellent absorption properties In the case where the water-absorbing agents are combined into absorbent 
articles such as diapers. As a result, the Inventors have completed the present Invention by finding out that If a plant 
powder and a water-absorbent resin which has specific properties are combined together to provide specific perform- 
ance, then the above object can be achieved. 

[0015J That Is to say, a particulate water-absorbing composition, according to the present invention, Is characterized 
by comprising a plant powder and a water-absorbent resin, wherein a surface portion and/or Its vicinity of the water- 
absorbent resin Is surface-treated with a crosslinking agent, and wherein the particulate water- absorbing composition 
exhibits an offensive-odor removal index of not less than 1 80 wherein the offensive-odor removal index is represented 
by the following equation: 



offensive-odor removal index = 1 .1 X hydrogen sulfide removal ratio + 2.0 X 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 



[0016] In the above particulate water- absorbing composition according to the present invention, the plant powder 
favorably comprises a powder of a Tracheophyta plant, or a spice, or a tea leaf and/or a residue of extraction therefrom. 
[0017] in the above particulate water-absorbing composition according to the present invention, the content of the 
plant powder is favorably in the range of 0.001 to 20 weight parts per 1 00 weight parts of the solid content of the water- 
absorbent resin. 

[0018] The above particulate water- absorbing composition, according to the present Invention, favorably exhibits an 
absorption capacity of 25 to 60 g/g, a suction Index of not less than 1 4 g/g under a load, and an absorption rate of not 
more than 60 seconds. 

[0019] In addition, another particulate water-absorbing composition, according to the present invention, is charac- 
terized by: comprising a plant powder and a water- absorbent resin; and exhibiting an absorption capacity of 25 to 60 
g/g, a suction index of not less than 14 g/g under a load, and an absorption rate of not more than 60 seconds; and 
exhibiting an offensive-odor removal index of not less than 1 80 wherein the offensive-odor removal index Is represented 
by the following equation: 



offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 



[0020] The particulate water-absorbing composition, according tothe present invention, is favorably used for sanitary 
materials. 

[0021] A process for producing a particulate water-absorbing composition, according to the present invention, is 
characterized by comprising the step of adding a plant powder to a water-absorbent resin that exhibits an absorption 
capacity of 25 to 60 g/g, a suction power of not less than 9 g/g under a load, and an absorption rate of not more than 
60 seconds. 

[0022] An absorbent article, according to the present invention, comprises an absorbent layer, a liquid-permeable 
surface sheet, and a liquid-impermeable back sheet, wherein the absorbent layer includes the present invention par- 
ticulate water-absorbing composition. 
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offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 

DETAILED DESCRIPTION OF THE INVENTION 

[0025] Hereinafter, the present invention Is explained In detail 
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addition, these water-absorbent resins may be either water-containing hydrogels, or powders obtained by a process 
Including the steps of: drying the hydrogels, it necessary; and usually pulverizing them before and/or after the drying 
step. 

[0035] The above-mentioned water-absorbent resin, for example, can be obtained by a process Including the steps 
5 of: polymerizing or copolymerizlng at lease one monomer selected from the group consisting of unsaturated carboxyllc 
acids, such as (meth)acryllc acid, maleic acid, maleic anhydride, fumaric acid, crotonlc acid, Itaconlc add, and p- 
acryloyloxypropionic acid, and neutralized products thereof; and then, if need be, subjecting the resultant polymer to 
operations, such as pulverization and classification, to arrange its particle diameters. 

[00361 The neutralization ratio of the above acid group is favorably adjusted Into the range of 30 to 1 00 mol %, more 
10 favorably 60 to 90 mol %, still more favorably 65 to 75 mol %. The neutralization of the add group may be carried out 
either by neutralization of an acid-group-containing monomer in an aqueous solution before polymerization, or by 
neutralization of an aqueous solution of the polymer, In other words, by post-neutralization of a polymer gel, or both 
neutralizations may be used jointly with each other. Favorable examples of salts being neutralized include those of 
sodium, lithium, potassium, ammonia, and amines. 
1$ [0037] As to the monomer, (meth)acryllc add and their neutralized products are preferable of the above monomers. 
The weight-average particle diameter Is favorably in the range of 1 00 to 600 *im, more favorably 200 to 500 ^un, and 
the proportion of particles having particle diameters of smaller than 106 u.m is not more than 10 weight %, favorably 
not more than 5 weight %, more favorably not more than 3 weight %. 

[0038J Furthermore, the above-mentioned water- absorbent resin may be a copolymer of the above-mentioned mon- 

20 omer and another monomer copolymerlzable therewith. Specific examples of the above other monomer include: anionic 
unsaturated monomers, such as vinylsulfonlc acid, styrenesulfonic acid, 2-(mem)acryiamido-2-methylpropanesutfonlc 
acid, 2-(meth)acryloylethanesulfonlc acid, and 2-(meth)acryloylpropanesu!fonic acid, and salts thereof; nonlonic hy- 
drophllic-group-containlng unsaturated monomers such as acrylamide, meth aery lam ide, N-ethyl(meth)acrylamlde, N- 
n-propyl(meth)acrylamide, N-lsopropyl(meth)acrylamide, N,N-dlmethyl(meth) aery I amide, 2-hydroxyethyl (meth)acr- 

25 yiate, 2-hydroxypropyl (meth) aery late, rnethoxypolyethylene glycol (meth)acrylate, polyethylene glycol mono(meth) 
acrylate, vinyl pyridine, N-vinylpyrrolidone, N-acryloylplperidine, and N-acryloylpyrrolldine; and cationic unsaturated 
monomers such as N.N-dimethylamlnoethy! (meth)acrylate, N,N- diethyl ami no ethyl (meth) acrylate, N,N-dimethylami- 
nopropyl (meth) acrylate, N,N-dimethylam in opropyl(meth)acry! amide, and quaternary salts thereof. 
[0039] It is favorable thatthe water-absorbent resin is such as internally crosslinked by a reaction or copolymerizatlon 

30 with a crosslinklng agent having at least two polymerizable unsaturated groups or at least two reactive groups. In 
addition, the water-absorbent resin may be a self-crosslinking type which does not need any crosslinking agent. 
[00401 Specific examples of the above crosslinklng agent (which might be referred to as intern al-crossllnklng agent) 
include KN'-methyleneblslmethJacrylamlde, (polyethylene glycol di (meth) acrylate, (poly)propylene glycol di(meth) 
acrylate, trlmethylolpropane dl(meth) acrylate, trlmethylolpropane tri (meth) acrylate, glycerol tri (meth) aery late, glycerol 

35 acrylate methacrylate, ethylene-oxlde-modlfled trlmethylolpropane tri (meth)acry late, pentaerythritol tetra(meth) acr- 
ylate, dipentaerythritol hexa(meth)acrylate, trlallyl cyanurate, triallyl isocyanurate, triallyl phosphate, triallylamlne, poly 
(meth)allyloxyalkanes, (poly)ethylene glycol diglycidyl ether, glycerol digrycidyl ether, ethylene glycol, polyethylene 
glycol, propylene glycol, glycerol, pentaerythritol, ethylenedlamlne, po ty ethyl en Imlne, and glycidyl (meth)acrylate. 
These crosslinklng agents may be used either alone respectively or in combinations with each other. Among the above 

40 exemplifying compounds, those which have at least two polymerizable unsaturated groups are preferably used as the 
crosslinklng agents. 

[00411 The amount of the crosslinking agent as used Is favorably In the range of 0.01 to 2 mol %, more favorably 
0.03 to 0.2 mol %, of the total of the above-mentioned monomers. In the case where the amount of the crosslinking 
agent as used is smaller than 0.01 mol %, caution is needed, because it might be difficult to obtain the properties such 

45 as the suction power of not less than 9 g/g under a load by the below-mentioned surface-crossllnklng treatment 

[00421 in addition, usable when the above polymerization is Initiated are, for example, as follows: radical polymeri- 
zation Initiators such as potassium persulfate, ammonium persulfate, sodium persulfate, t-butyl hydroperoxide, hydro- 
gen peroxide, and 2,2 , -azobls(2-amldlnopropane) d I hydrochloride; or active energy rays such as ultraviolet rays and 
electron beams. In addition, when oxidizable radical polymerization initiators are used, redox polymerization can, for 

so example, be earned out using jointly therewith reducing agents such as sodium sulfite, sodium hydrogensulfite, ferrous 
sulfate, and L-ascorbic acid. The amount of these polymerization initiators as used is favorably in the range of 0.001 
to 2 mol %, more favorably 0.01 to 0.5 mol %. 

[00431 In addition, also favorable Is a way In which such as foaming agents (e.g. carbonate salts, azo compounds) 
or Inert gases are added Into the monomer during the polymerization In order for the resultant water-absorbent resin 
55 to have a porous structure, therefore, an increased specific surface area. 

[0044J In addition, as to the process for producing the water-absorbent resin in the present invention, for example, 
in cases of aqueous solution polymerization, the process includes the following sequential steps of: arrangement of 
aqueous monomer solution - polymerization - fine particulate of polymer - drying - pulverization - classification. 
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[0045] In the case where the above aqueous solution polymerization Is carried out, an aqueous monomer solution 
hav,ng a concentration of generally 10 weight % to saturation, favorably 20 to 60 weight % is arranaed and then 
polymerized. As to the polymerization method, examples thereof include: a method in which L poKrSo is 

T« n " ™t"T Sr Wh " 9 ag,tat '° n ,S Carri6d ° Ut K necessa ^ a method 'n which cast poJmeSn Is 
rno«? t Z TT 6r ' 9 r th ° d Wh ' Ch Statl ° Polarization Is (continuous^) carried out on a moving belt 
i^ 1 th h T 9 ^ P °^ m6r (hydr ° 9e,) r8SU,tant from the above P°'y<™izatlon step, it Is desirable to fine? par 
T^ITT T r°T M PartiC ' e d,ameterS - Th9 fine Peculation of the hydrogel can be carrot 
SSSl ^rTT T° in9 ,T 3 P o| y merization ^ conditions with such as twin arm kneaders, or can 
be earned out by extruding the gel from dies with such as meat choppers after the polymerization In addition he fine 
partlcuiat on can also be carried out with such as cutting mills. The particle diameters of the ih^piSSS gel can 

«£££ZSS th SU T^ * ? ° f drierS ' bUt ' S 9eneral ^ Pre,erab ^ ln the ™9* * 01 to 10 mm. In the c2e 
where he ge Is finer than 0.1 mm, the properties of the resultant water-absorbent resin might be Inferior In the case 
where the gel is coarser than 10 mm, the gel might be difficult to dry 

[0047] In the fine particulate step, acoarse gel with particle diameters larger than 10 mm and afine gel with particle 

monomeTsZ Z T °" ^ T ^ ^ P °' ymerS °" n be "* tnen added t0 ^ch as^aq^ous 

monomer solution or a polymer gel. 

[0046] The gel as finely partlculated In the above fine pandiculation step Is dried In the drying step. Examples of usable 
means for drying Include hot-air driers, air blow type (pneumatic type) drier*, azeotnjic dehydration, Sed bed 
driers, drum dners. microwaves, and far infrared rays. The drying temperature is favorably not lower than 80 °C more 

on 60 to 220 ™ ' Stl " m ° re faV ° rably th8 ra " 9e ° f 150 10 250 ° C ' yel st, » more drably in therZe 

[0049] The above-mentioned water-absorbent resin may be granulated into a predetermined shape and can have 

r efi r ! 0U l S u hapeS 7* a r Phe L eS ' SCa,eS ' irre9U ' ar PU ' Verbed Shapes ' and 9 ranute ^ Furthermore, the water absorbent 
zs nnLn? ^ T ^ substantla,| y ungranulated primary particles or a granulated matter thereof. 

[0050] The above-mentioned water-absorbent resin generally does not satisfy the requirements of the present in- 
vention forthe ranges of the absorption capacity, the suction power under a load, and the water absorb ion rate The e- 

ir ? e VlC K ity ° f SUrfaCeS ° f thS wat - ab ^*ent resin needs to be rendered higher than 
usl Z n th Wate 7f bso * ent rcsin ^ further "•ha * crosslinks agent. In other words, water absorbent resins 
*> Z^ZZ^ZT ^ ° bta,ned ^ Cr ° SS,inWn9 th8 V ' Cinity ° f SU,1aCeS ° f ^ "ater-absorbent resin wrth 
[0051] In the present invention, obtainable from these water-absorbent resins are a water-absorbent resin of which 
onlS ;^^ 'I * Cr0Sslink,n 9' and *' a water-absorbent resin which exlteT^- 

moreTn^O i^nds ^ * " "* ^ 9 9/9 Und-r 8 '° ad ' and a water &b50 ^ 0n rate of 

35 [ ?°! 21 J hUS ' 1,16 water-absorbent resin, according to the present Invention, is favorably obtained by a process In- 
cluding the step of thermally treating the foregoing water-absorbent resin in the presence of the SZ ^Jnt 
reactable with a functional group of the water-absorbent resin (hereinafter such a crosslinking agent is refe nL to « 
surface^rosslinking agent) wherein the foregoing water-absorbent resin Is a water-absorbent res?n as owS by trte 

Z1Z tT POl T eri Tr T revsrsad -P hase SUS P^'^ Poiymerization. favorably the aqueous so 2CC 
erizatton that Is a water-absorbent resin as obtained by making arrangements Involving the operations such as po- 
lymerizatlon and dasslflcatlon so that the weight-average particle diameter may be in the rangeTloo to 60?^ 
tJ * S° ?* * h ^ diametere ofUi.^man 1 06^ 

roossT « w " 9 ? vorab,y not mora than 5 wei9ht % ' more favorab,y not more than 3 weight r 

[0053] The above surface-crosslmk.ng agent is what has a functional group reactable with a functional group such 

[0054] In the case where the functional group of the water-absorbent resin Is for example a carboxyl group examples 
ofthesurface-crosslink^ag^ 

ethTn^T i°f ° thytene L 9 'r dia,hy,ane 9,yCO '' Pr ° Pylene 9,yC01 ' triSth y ,ane tetrLhy'el g^ poly 

ethylene glycol 1.3-propaned.ol, dipropylene glycol, 2.2.4-trimethyM ,3-pentanediol, polypropylene glycol glycerol 
polyglycerol, 2-butene-1 ,4-diol. 1 ,4-butanedlol. 1 ,5-pentanedlol. 1 ,6-hexanedlol. 1 .2-cyclohexaLdimeEnol 12 ^- 
clohexanol. trlmethylo.pnopane, dlethanolamine, triethanolamlne. polyoxypropylen;. SUiyJSSSSl^SSt 
copolymers, P^taerythrltol and sorbitol; epoxy compounds such as ethylene gtycoldiglyTldyl ethi 

e T g,y r ro1 ether> di9 ^ ero1 po,y9lycid ^ sthar ' po ^^ eroi iSJSSSSS^SSSl I £ 

f ■ P °^ pr ° Py Sna 9lyC01 di9lyCidyl Sther and 9 ^ Cid0l; po, y amina compounds such as ethyienediamlne 
SSm^r-' tnethy,enetetramine ' tetraethylenepentamine, pentaethylenehexamine, polyallylamine. and poly' 
ethy eni mln e; polyisocyanate compounds such as 2,4-tolylene dllsocyanate and hexamethylene dilsocyanate' polyox- 
azollne compounds such as 1 ,2-ethylenebisoxazoline; alkylene carbonate compounds such as 1 ,3-dioxo an 2-one 
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4-methy1-1 ,3-dioxolan-2-one, 4,5-dimethyl-l ,3-dloxolan-2-one, 4 ,4- dim ethyl- 1 ,3-dioxolan-2-one, 4-ethyl-1 ,3-dioxolan- 
2-one, 4-hydroxymethyl-1,3-dloxolan-2-one, 1,3-dioxan-2-one, 4-methyl-1 ,3-dloxan-2-one, 4,6-dimethyl-1 ,3-dIoxan- 
2-one and 1 ,3-dloxopan-2-one; mono-, dl-, or polyoxazolidine compounds; haloepoxy compounds such as epichloro- 
hydrln, epibromohydrin and a-methyleplchlorohydrin; polyvalent metallic compounds such as hydroxides and chlorides 
5 of such as zinc, calcium, magnesium, aluminum, Iron and zirconium; silane coupling agents such as y-glycldoxypro- 
pyltrlmethoxysllane and y-amlnopropyitrlethoxysllane; and polyamide-polyamlne-epihalohydrln resins. Preferable are 
those which include at least one member selected from the group consisting of the polyhydric alcohol compounds, the 
polyamlne compounds, the polyepoxy compounds, and the alkylene carbonate compounds. 

[0055] The amount of the surface-crossllnklng agent as used depends on factors such as the compounds as used 
10 as the surface-cross linking agents or combinations of such compounds, but is favorably In the range of 0.001 to 5 
weight parts, more favorably 0.01 to 1 weight part, per 100 weight parts of the solid content of the water-absorbent 
resin. If the above-mentioned surface-crossllnklng agents are used, the crossllnklng density in the vicinity of surfaces 
of the water-absorbent resin can be rendered higherthan that inside, thereby forming what has the absorption properties 
which are required of the present Invention resin. The amount larger than 1 0 weight parts of the surface-crossllnklng 
15 agent as used Is not only uneconomical, but also might be so excessive to the formation of the optimal crossllnked 
structure In the water absorbent resin as to unfavorably result in a low absorption capacity. In addition, in the case 
where the amount of the surface-crossllnklng agent as used is smaller than 0.001 weight part, the suction power of 
the water-absorbent resin under a load might be difficult to enhance. 

[0056] When the water-absorbent resin and the surface-cross I inking agent are mixed together, water is preferably 
20 used as a solvent. The amount of water as used depends upon such as type or particle diameters of the water-absorbent 
resin, but is favorably in the range of 0 to 20 weight parts (but not including 0 weight part), more favorably In the range 
of 0.1 to 10 weight parts, per 100 weight parts of the solid content of the water-absorbent resin. 
[0057] In addition, when the water-absorbent resin and the surface-cross! inking agent are mixed together, a hy- 
drophilic organic solvent may be used as a solvent, If necessary. Examples of the above hydrophllic organic solvent 
25 include: lower alcohols such as methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, iso- 
butyl alcohol, and t-butyl alcohol; ketones such as acetone; ethers such as dioxane and tetrahydrofuran; amides such 
as N,N-dimethylforrnamlde; and sulfoxides such as dimethyl sulfoxide. The amount of the hydrophilic organic solvent 
as used depends upon such as type or particle diameters of the water absorbent resin, but is favorably not larger than 
20 weight parts, more favorably not larger than 1 0 weight parts, per 1 00 weight parts of the solid content of the water- 
30 absorbent resin. 

[0056] Examples of methods for mixingthe water-absorbent resin and the surface-crosslin king agent together include 
a method comprising the steps of dispersing the water-absorbent resin into the above hydrophilic organic solvent, and 
then mixing the resultant dispersion with the surface-crosslinking agent. However, the mixing method is not especially 
limited. Preferable among various mixing methods Is a method comprising the step of spraying or dropwise adding the 
35 surface-crosslinking agent (as dissolved In water and/or the hydrophilic organic solvent, if necessary) directly onto the 
water-absorbent resin, thus mixing them. In addition, In the case where the mixing step is carried out using water, there 
may coexist such as water-insoluble finely-particulate powders or surfactants. 

[0059] A mixing apparatus, as used to mix the water-absorbent resin and the surface-crosslinking agent together, 
favorably has great mixing power to homogeneously and surely mix them. Preferable examples of the mixing apparatus 
40 include cylinder type mixers, double-wall cone type mixers, V-character-shaped mixers, ribbon type mixers, screw type 
mixers, flufdlzed type rotary disk type mixers, air blow type (pneumatic type) mixers, twin-arm kneaders, Internal mixers, 
pulverizing type kneaders, rotary mixers, and screw type extruders. 

[0060] Carrying out a thermal treatment, after mixing the water-absorbent resin precursor and the surface-crosslink- 
ing agent together, is favorable for obtaining the water-absorbent resin as used in the present invention, specifically, 

45 the water-absorbent resin of which a surface portion and/or Its vicinity is treated by crossllnklng with a crossllnklng 
agent readable with a functional group of the water-absorbent resin, and/or which exhibits an absorption capacity of 
25 to 60 g/g, a suction power of not less than 9 g/g under a load, and an absorption rate of not more than 60 seconds. 
The treatment temperature in this thermal treatment depends upon the surface-crosslinking agent as used, but is 
favorably in the range of 40 to 250 °C, more favorably 90 to 210 °C. In the case where the treatment temperature is 

so lower than 40 °C, no uniform crossllnked structure is formed and it might therefore be impossible to obtain the water- 
absorbent resin of which the suction power under a load is in the range as defined by the present invention. In the 
case where the treatment temperature Is higher than 250 °C, caution Is needed, because the water- absorbent resin 
might be degraded so much as to merely exhibit low performance. 

[0061 ] The above thermal treatment can be carried out with conventional driers or heating furnaces. 
55 [0062] Examples of the driers include channel type mixing driers, rotary driers, disk driers, fluidized-bed driers, air 
blow type (pneumatic type) driers, and infrared driers. 

[0063] For obtaining the water-absorbent resin usable in the present invention, it is favorable to control such as 
crossllnklng agent, mixing method, heating temperature, and treatment time, as mentioned above, so that the suction 
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power under a load may not be less than 9 g/g. 

[0064] The particulate water-absorbing composition, according to the present Invention, is obtained bv the process 
ncludlng the step of adding the plant powder to the water-absorbent resin of which a surface wrton an^te v^S 
s favorably surface-treated with a crossllnklng agent, and/or to the water-absorbent resin treateX surface cross! ink 
ng which resin exhibits an absorption capacity of 25 to 60 g/g, favorably not less than 27 g/g, more favorSly no ess 
than 29 g/g, still more favorably not less than 31 g/g, a suction power of not less than 9 g/g favorably not S ttan 1 0 
g/g. more favorably not less than 1 1 g/g. under a load, and an absorption rate of not J^hm^oZZ!^!^ 

m ° r9 ,aV ° rab,y than 50 S6COndS ' Wher6in thSSe -er-absorb^r^ 

HL IT, P ° Wd6r h U rf sab, , e in the present ,nve "«on comprises a powder of a Tracheophyta (Spermatophyta Pterl- 
f™ ^ ' Bryophyta p,ant - or a| 9 a9 - 'adorably, the powder of the Tracheophyta plant n™ 0 ™*- ™ n 
[0066] The plant powder usable In the present invention may be a product obtained by a process including the step 
of pu venzing a plant residue which is formed as a by-product in production processes in p°ant- anSSocesSa 

EETir! SU . % P ' ant 5atlSf,8S *° performancs as h the Present invention. P 9 

0 8 i 1 ' S a 'f afav ° rabla ™dethatthe plant powder usable In the present Invention comprises a spice and further 

[0068] In the present Invention, there is no especial limitation with regard to portions being used of plants used as 
the plant powder tf they satisfy the performance as required in the present invention. Such a portion is for examDi? 
seS ar ST 9r0Up of such as leaves, branches, trunks, ttiSiSl 

[0069] The particle size of the plant powder usable In the present Invention is such that the plant powder can oass 

TZX^X the mesh openin9 siZ8 is 850 m - favorab,y 600 «""■ more 

[0070] That is to say, the plant powder usable in the present invention is such that in the case where such a slant 

composition, mis particulate water-absorbing composition can, as is mentioned below. J^Tln lnwl^n 
moval index of not less than 1 80 wherein the offensive-odor removal index is represented^ tnl Tfo7oZ 5 "qu2ion 

offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 

77,6 T 00 ' ° f * e P ' ant P ° Wder USab,e in the preeent invention < which a value as calculated from the 
following equation: aspect ratio = length/breadth wherein the length and the breadth are those of the plant powder Is 

[0072] The water content of the plant powder usable in the present invention is not especially limited but is favorabtv 
nol^etn^ 

22? *. l V hB r 86 fa*"*, P ' ant P ° Wder U8able ln the present lnventlon emprises the powder of the Tracheophyta 

S^^^iS'i? faV0fab,y O at ' eaSt °" e WnC ' ° f Tracheop ^ a pla * selected from the EJSSK 
of Gramlneae, map e family, Ebenaceae, Betulaceae, Composltae, Lamlaceae, cryptomeria family Umbellfferae Ro 
saceae, Vrtaceae, Japanese cypress family, pine family, Fagaceae, Bnm+m^Lw^ZZZ ?£22?!w 
EST'J 50lanaCeae ' P«P«™ceae, Zingiberaceae, Lauraceae, Malvaceae, and Theaceae 

?T P ? S c° f y ache °P h V te plant on the Gramineae include rice plants, bamboo grasses, bamboos maize 
ooS 1 Tt ^ mP ' eS ° f the T™** 0 *** pla "» on the maple family Include maples Examples 7the%7ache 
SSSSTk T ^ e " aCeae ,nc,Ude P«»"«non.. Examples of the Tracheophyta plant on the Betulaceaelnclude 
^Z^^S^TT^ TT S 01 thS Tracheoph * a p,a * o" *• Oomport- lnc.ude?hry SSZ 
Z l^iS T d ^u 0 .?' EXampteS ofthe Tracheophyta plant on the Lamiaceae include Utsubo- 
SSLh f f ^ ? 08 Wrth (i " Japanese >" ars as the V original Japanese words, because no proper 

English equivalent, therefor are found), Egoma (in Japanese), Odorikoso (in Japanese), perillas and peppermint 

ev^sl iSSS ,? r I e | Tracheoph y ta p ' ant °" the Umbelliferae Include umbellfferous plants resembling stone P 2S- 

SKiS^JSr? 1 " ( JaPSneSe) ' Carr ° tS| Pars ' ey ' and Cele,y - Examp,es of ,he Tracheophyta 

Plant on the Rosaceae include Japanese apricots (ume in Japanese), cherries, spireas, roses apricots pears peaches 
apples, strawberr.es, plums, hawthorns, loquats, raphiolepises, Japanese qui'nL, KamatsuZ SSSSSj^SS 
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aea), mountain ashes, and kerrlas. Examples of the Tracheophyta plant on the Vitaceae Include grapes, Ivy, and wild 
grapes. Examples of the Tracheophyta plant on the Japanese cypress family Include Japanese cypresses, arbor-vltaes, 
hlba arbor-vltaes, Junipers, and sawara (In Japanese) cypresses (Chamaecyparis pisifera). Examples of the Tracheo- 
phyta plant on the pine family Include larches, hemlock spruces, spruces, pines, firs, and Himalayan cedars. Examples 

5 of the Tracheophyta plant on the Fagaceae include beeches, chestnuts, chinquapins, shlrakash! (In Japanese) (Quer- 
cus myrsinaefofia), arakashl (In Japanese) (Quercus glauca), and urazlrogashl (in Japanese) (Quercus saliclna). Ex- 
amples of the Tracheophyta plant on the Brassicaceae include Japanese white radishes and rape. Examples of the 
Tracheophyta plant on the Legumlnosae Include adzukl, licorice, broad beans, and soybeans. Examples of the Tra- 
cheophyta plant on the Rutaceae Include mandarins (mandarin oranges), oranges, grapefruits, shaddocks, Japanese 

io pepper trees, citrons, lemons, and limes. Examples of the Tracheophyta plant on the Cucurbltaceae Include pumpkins, 
cucumbers, watermelons, loofahs, and bottle gourds. Examples of the Tracheophyta plant on the Solanaceae Include 
eggplants, capsicums, green peppers, and tomatoes. Examples of the Tracheophyta plant on the Plperaceae Include 
peppers. Examples of the Tracheophyta plant on the Zingiberaceae include ginger. Examples of the Tracheophyta 
plant on the Lauraceae Include camphor trees, camphor, spice bushes, shfromoji (In Japanese) (Parabenzoin), laurels, 

15 shfrodamo (In Japanese) (Neofitsea), and hamabfwa (In Japanese) (Utsea). Examples of the Tracheophyta plant on 
the Malvaceae include hollyhocks, mallows, rose mallows, hibiscuses, kan-aol (In Japanese), and kenafs. Examples 
of the Tracheophyta plant on theTheaceae include camellias, scarlet sakaki (in Japanese) plants, sakaki (\r\ Japanese) 
plants, and mokkoku (in Japanese) (Ternstroemla). 

[0075] The spice usable in the present invention is such that seeds, fruits, buds, leaves, barks, or rhizomes of spice 
20 plants are dried and then, either Intactiy or after powdering, used to get them to serve as a seasoning or condiment 
for foods. So many spices are used tor foods, and the spice is produced naturally or by culture. The usable spice means 
a product obtained using a spice as a starting material, which product Is, for example, a spice produced by intactfy 
arranging the shape or particles of its starting material, or a spice powder formed by pulverizing its starting material. 
The usable spice is not such as Is obtained by separating only a single component from a spice, but such as contains 
25 various components. 

[0076] The spice favorably usable in the present invention is a spice having deodorizability, and is not especially 
limited, but can be exemplified by Tracheophyta plants such as ajowan, anises, fennels, turmeric, allspices, oreganos, 
mustard, cardamoms, caraways, cumin, cloves, peppers, corianders, saffron, Japanese peppers, perillas, cinnamons, 
ginger, cardamoms, zitru (in Japanese), star anises, sage, onions, thyme, turmeric, cloves, dill, capsicums, nutmegs, 

30 nikuzuku (in Japanese) (nutmegs), garlic, peppermint, parsley, basil, paprika, vanillas, fenegurifku (In Japanese), fen- 
nels, mace, rosemary, laurier, laurels, and Japanese horseradishes. Of these spices, particularly, those which exhibit 
the deodorizability without the masklng-like function are used favorably for providing the deodorizability without giving 
wearers an unpleasant feeling in the case of uses for absorbent articles. Above all, peppers, Japanese peppers, ginger, 
capsicums, parsley, and Japanese horseradishes are used especially favorably for the present invention. 

35 [0077] The shape of the above spices is different according to the aimed deodorizability, but is powdery, and the size 
of their particles Is such that they can pass through a mesh of which the mesh opening size is 850 ym, favorably 600 
jim, more favorably 500 u.m, still more favorably 300 jxm, and further that the volume- average particle diameter is 
favorably not larger than 850 ujn, more favorably not larger than 600 jxm, still more favorably not larger than 500 jim. 
yet still more favorably not larger than 300 u.m. Common liquid spices are unfavorable, because they might be so 

40 aromatic as to give an unpleasant feeling. In addition, In the case where the particle diameter is larger than 850 ujti, 
the actions of effective components contained In the spice might unfavorably be insufficient to provide stable deodor- 
izability during contact with urine. In addition, it is preferable that the volume-average particle diameter of the spice is 
smaller than the weight-average particle diameter of the water-absorbent resin, because more excellent deodorizability 
can be provided in such a case. 

45 [0076] The water content of the spice usable in the present Invention Is not especially limited, but Is favorably not 
more than 40 %, more favorably not more than 30 %, still more favorably not more than 20 %, yet still more favorably 
not more than 10%. 

[0079] The tea leaf usable In the present Invention Is such as obtained by processing a plant which is a Tracheophyta 
plant so that rt may be fit to drink. Examples thereof include agarisk tea, ashitaba-cha (in Japanese), hydrangea vine 

50 tea, aloe tea, ginkgo leaf tea, Araliaceae tea, turmeric tea, urazirogashi-cha (in Japanese) (Quercus stenophytta tea), 
oolong tea, plantain tea, persimmon leaf tea, licorice tea, chrysanthemum tea, gymnema tea, Chinese matrimony vine 
tea, low striped bamboo tea, cranesb ill tea, black tea, hawthorn tea, perillas tea, Jasmine tea, sugina-cha (In Japanese), 
senna tea, mulberry leaf tea, buckwheat tea, tahibo-cha (in Japanese), dandelion tea, Chinese tea, tet$ukannon-cha 
(In Japanese), ten-cha (In Japanese), tochu-cha (in Japanese), dokudami-cha (in Japanese), shepherd's purse tea, 

55 nan din tea, basera-cha (in Japanese), Banaba (Lagerstoemia Speciosa Pers) tea, adlay tea, loquat tea, Pu-erh tea, 
pine needle tea, parched barley tea, mugwort tea, green tea, gentian tea, and Rooibos tea, and, preferably, those 
which are obtained by processing evergreen low trees on the Theaceae and their leaves so that they may be fit to 
drink, such as green tea, black tea, and oolong tea. 
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such as water, aqueous liquids, or various organic solvents onto the resultant mixture, thus mixing them; the method 
comprising the steps of dispersing the plant powder into such as water, aqueous liquids, or various organic solvents, 
and then spraying or dropwlse adding the resultant dispersion directly onto the water- absorbent resin, thus mixing 
them; the method comprising the step of adding the plant powder during the polymerization of the water-absorbent 
5 resin; and the method comprising the step of adding the plant powder to the resultant gel after the polymerization. 
These methods give a form In which the plant powder Is held by the water-absorbent resin. 

[0089] As to the present invention, in the case where the water-absorbent resin and the plant powder are mixed 
together, the optimum amount of such as water, water vapor, or aqueous liquids Including water and hydrophllic organic 
solvents, which are added if necessary, is different according to the type or particle diameters of the water-absorbent 

10 resin. However, in the case of water, the amount thereof Is usually not larger than 10 weight parts, favorably In the 
range of 1 to 5 weight parts, per 1 00 weight parts of the solid content of the water-absorbent resin. In addition, similarly, 
the amount of the hydrophillc organic solvent as used Is usually not larger than 1 0 weight parts, favorably In the range 
of 0.1 to 5 weight parts, per 1 00 weight parts of the solid content of the water-absorbent resin. 
[0090] The apparatus which is used to mix the water absorbent resin and the plant powder together in the present 

is Invention may be a conventional one, and examples thereof Include cylinder type mixers, screw type mixers, screw 
type extruders, turbllizers, Nauta type mixers, V-character-shaped mixers, ribbon type mixers, twin-arm kneaders, 
fluldlzlng type mixers, air blow type (pneumatic type) mixers, rotary disk type mixers, roll mixers, and tumbling type 
mixers. The mixing speed may be either high or low. 

[0091] Various inorganic powders may be added further to the above water absorbent resin and/or particulate water- 

20 absorbing composition. Specific examples of the inorganic powder Include: metal oxides such as silicon dioxide and 
titanium oxide; silicic acid (or Its salts) such as natural zeolite and synthetic zeolite; kaolin; talc; clay; and bentonlte. 
Among these, favorable ones are silicon dioxide and silicic acid (or Its salts), and more favorable ones are silicon 
dioxide and silicic acid (or Its salts) with an average particle diameter of not larger than 200 jxm as measured by the 
Coulter Counter Method. The amount of the inorganic powder depends on combinations of the water-absorbent resin 

25 and/or particulate water-absorbing composition with the inorganic powder, but is in the range of 0.001 to 10 weight 
parts, favorably 0.01 to 5 weight parts, per 100 weight parts of the water absorbent resin and/or particulate water- 
absorbing composition. The method for mixing the water-absorbent resin and/or particulate water-absorbing compo- 
sition with the inorganic powder is not especially limited, and, for example, dry blend methods in which powders are 
mixed together or wet mixing methods are available, but the dry blend methods are preferable. 

so [0092] Incidentally, a difference between the plant powder and a powder on which an essence extracted from a plant 
(essential oil) is carried is as follows: components having the deodorizing effect are retained in fibrous portions of the 
plant powder, and liquids such as urine prevent the deodorizing components from volatilizing and/or flowing out, and 
the deodorizing components effectively work as the need arises, and further, fibrous portions of plants seem to also 
have an effect on such as adsorption of malodorous components. 

35 [0093] In addition, another difference between the plant powder and the powder on which the essence extracted 
from a plant (essential oil) is carried is as follows: the latter has a great powder odor strength and therefore displays 
a high deodorizing effect during the practical use, but this deodorizing effect is mainly from an odor-masking effect. 
The deodorlzation by masking Is not suitable, because it Involves smells peculiar to the masking material, and because 
there are differences between individuals' tastes for smells. 

40 [0094] The powder odor strength is favorably not more than 4, more favorably not more than 3, still more favorably 
not more than 2, most favorably not more than 1 . 

[0095] The particulate water-absorbing composition as obtained by the above production process is a particulate 
water-absorbing composition which comprises a plant powder and a water-absorbent resin, wherein a surface portion 
and/or its vicinity of the water-absorbent resin is surface-treated with a crosslinking agent. 
45 [0096] A particulate water-absorbing composition , according to the present Invention, Is characterized by comprising 
a plant powder and a water-absorbent resin, wherein a surface portion and/or its vicinity of the water-absorbent resin 
Is surface-treated with a crosslinking agent, and wherein the particulate water-absorbing composition exhibits an of- 
fensive-odor removal Index of not less than 180 wherein the offensive-odor removal Index Is represented by the fol- 
lowing equation: 

50 

offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 X ammonia removal ratio. 

55 

[0097] As is mentioned below, the offensive-odor removal index is an index as calculated from the three removal 
ratios: hydrogen sulfide removal ratio, methylmercaptan removal ratio, and ammonia removal ratio; and It Is needed 
for the particulate water-absorbing composition according to the present invention that this offensive-odor removal 
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index is not less than 180. 

[0098] JP^-079159/2000 andJP-A-11 6829/1 999 disclose the malodorous-substance removability of water-absorb- 
ent resins and their deodorizing effect during their practical use. As to JP-A-0791 59/2000, ammonia Is used as the 
malodorous substance, but, actually, malodorous components of liquids (e.g. urine, menstrual blood) as excreted out 
of bodies are so various that it does not follow that the ammonia removability copes with all odors. In addition as to 
JP-A-1 16829/1999, the deodorizing effect of water-absorbent resins Is examined in a llquld-unabsorbed (unswollen) 
state by using ammonia, methylamine, and t-butylmercaptan as the malodorous substances to measure their concen- 
trations remaining after a predetermined time has passed, and furtherthe deodorizing effect of water-absorbent resins 
Is further examined by using human urine as an evaluation close to a practical state of the use of absorbent articles 
to measure the concentrations of gases of ammonia, methylamine, hydrogen sulfide, and methylmercaptan after a 
predetermined time has passed. However, the removal effect on these malodorous components Is different from the 
human sense of smell and, therefore, even If the offensive odors are much removed, there cannot be said to be the 
effect in cases of the practical use. 

[0099] In addition, as to the measurement of the removal of already known malodorous substances, the results 
hereof are much different according to measurement conditions such as concentrations of the malodorous substances 
time passing until the measurement, temperature In a period of until the measurement, and amounts of water-absorbent 
resins as used. 

[0100] Thus, the present inventors diligently studied about water-absorbent resins having the deodorizing effect 
dunng the practical use. As a result, it is not until by the present inventors that the particulate water-absorbing com- 
position comprising the surface-treated water-absorbent resin and the plant powder and displaying the offensive-odor 
removability (herein referred to as offensive-odor removal Index) under specific conditions has been found out to display 
the effect also during the practical use. 

[0101] The offensive-odor removal Index is an total expression of the ratios of removals of ammonia, methylmer- 
captan, and hydrogen sulfide as the malodorous components by the above particulate water-absorbing composition 
under specific conditions and is represented by the following relational formula- 



offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 X 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 

[0102] Thus, It Is not until by setting the degree of Importance upon the ratios of removals of the malodorous com- 
ponents by the particulate water-absorbing composition comprising the water-absorbent resin and the plant powder 
that it has become possible to quantify the human sense of smell to offensive odors. 

[0103] However, the above relational formula according to the present invention is related only to the particulate 
water-absorbing composition comprising the water-absorbent resin and the plant powder, and it is not until by the 
present inventors that the particulate water-absorbing composition has been found out to display the effect during the 
practical use in the case where the offensive-odor removal Index of this composition is not less than 1 80 
[0104] Incidentally, in general, particulate water-absorbing compositions which satisfy the offensive-odor removal 
♦ ^ les * than 180 d0 not necessarily display the effect upon liquids (e.g. urine, menstrual blood) as excreted 
out of bod.es. The reason for this can be considered to be that the offensive-odor removability (removability upon 
various malodorous components contained In liquids as excreted out of bodies), during the practical use of the par- 
ticulate water-absorbing composition comprising the water-absorbent resin and the plant powder can be simulated by 
the aforementioned relational formula dealing with ammonia, methylmercaptan, and hydrogen sulfide 
[0105] The offensive-odor removal index is favorably not less than 200, more favorably not less than 220, still more 
favorably not less than 240, yet still more favorably not less than 260, particularly favorably not less than 280 In the 
case where the offensive-odor removal index is less than 1 80, there are disadvantages in that the effects of the present 
invention cannot sufficiently be displayed. 

[0106] If the water-absorbent resin and/or the plant powder Is selected to enhance the offensive-odor removal Index 
i. f P art CUlate wa,e r-absorbing composition, then It Is possible to obtain a particulate water-absorbing composition 
which displays a still higher deodorizing effect during the practical use. 

[0107] The particulate water-absorbing composition, according to the present invention, preferably exhibits an ab- 
sorpt.on capacity of 25 to 60 g/g. a suction index of not less than 14 g/g under a load, and an absorption rate of not 
more than 60 seconds. 

[0108] The above absorption capacity Is more favorably not less than 27 g/g, still more favorably not less than 29 q/ 
g, particularly favorably not less than 31 g/g. In the case where the absorption capacity Is less than 25 g/g there are 
d sadvantages in that the absorption quantity is insufficient. In the case where the absorption capacity is more than 60 
g/g, there are disadvantages in that the gel strength is so weak that the gel blocking easily occurs 
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[0109] The above suction Index under a load Is a new parameter for measuring the power for the water-absorbent 
resin to suck liquids from paper, and Is represented by the sum of a value displayed for a liquid absorption time of 3 
minutes and a value displayed for a liquid absorption time of 60 minutes. If this total value Is high, the power to suck 
liquids surrounding the particulate water-absorbing composition Is so great as to serve to enhance the deodorizing 
s effect of the plant powder by taking in liquids (e.g. urine, menstrua! blood) which are excreted out of bodies to emit 
offensive odors. In addition, such a function provides the excellent deodorizing effect not only to the particulate water- 
absorbing composition, but also to absorbent articles. The suction index under a load is more favorably not less than 
1 6 g/g, still more favorably not less than 1 8 g/g, particularly favorably not less than 20 g/g. 

[01 10] The above absorption rate is more favorably not more than 55 seconds, still more favorably not more than 
10 so seconds, in the case where the absorption rate is more than 60 seconds, there are disadvantages in that the liquid 
absorption Is slow and that the deodorizing effect is also deteriorated. 

[0111] The above absorption properties, represented by the absorption capacity, the suction Index under a load, and 
the absorption rate, can not only enhance the deodorizing function, but also provide actual absorbent articles with the 
reduction of leakage, the reduction of the desorption (wet back) quantity, the prevention of a buttock rash, and the 

is enhancement of a dryness feeling. 

[0112] With regard to the particulate water-absorbing composition according to the present invention, the weight- 
average particle diameter is favorably In the range of 1 00 to 600 |xm, more favorably 200 to 500 pjn, and the proportion 
of particles having particle diameters of smaller than 106 jim is favorably not more than 10 weight %, more favorably 
not more than 5 weight %, still more favorably not more than 3 weight %. 

20 [0113] The particulate water-absorbing composition, according to the present invention, is favorably used for sanitary 
materials. 

[0114] The absorbent article, according to the present Invention, comprises an absorbent layer, a liquid-permeable 
surface sheet, and a liquid- Impermeable back sheet, wherein the absorbent layer Includes the present Invention par- 
ticulate water-absorbing composition. 

25 [0115] As to the absorbent article according to the present invention, favorably the weight ratio of the particulate 
water-absorbing composition as included in the absorbent layer is not less than 0.3. Favorably the weight ratio of the 
particulate water-absorbing composition to the total of hydrophilic fibers and the particulate water-absorbing compo- 
sition is not less than 0.3. Such a weight ratio Is more favorably in the range of 0.4 to 1 .0, still more favorably 0.5 to 0.8. 
[01 16] As to the absorbent article according to the present invention, In the case where the weight ratio of the par- 

30 tlculate water-absorbing composition as included in the absorbent layer is less than 0.3, there are disadvantages in 
that the amount of the particulate water-absorbing composition as used might be too small to sufficiently provide the 
deodorizability to the whole diaper. 

[01 17] The water-absorbent resm which Is a component of the particulate water-absorbing composition as included 
In the absorbent layer of the absorbent article according to the present invention comprises a crossllnked poly(acryllc 
35 acid (salt)) as the main component.. 

[0116] The particulate water-absorbing composition as Included in the absorbent layer of the absorbent article ac- 
cording to the present invention is a particulate water-absorbing composition according to the present invention, and 
Is therefore characterized by exhibiting an offensive-odor removal Index of not less than 1 80 which is represented by 
the following equation: 

40 

offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 

45 

[01 1 9] Furthermore, the particulate water-absorbing composition , as included in the absorbent layer of the absorbent 
article according to the present invention, favorably exhibits an absorption capacity of 25 to 60 g/g, a suction index of 
not less than 14 g/g under a load, and an absorption rate of not more than 60 seconds, wherein the absorption capacity 
Is more favorably not less than 27 g/g, still more favorably not less than 29 g/g, particularly favorably not less than 31 
50 g/g, and wherein the suction index under a load Is more favorably not less than 16 g/g, still more favorably not less 
than 18 g/g, particularly favorably not less than 20 g/g, and wherein the absorption rate is more favorably not more 
than 55 seconds, still more favorably not more than 50 seconds. 

[01 20] Furthermore, the particulate water-absorbing composition , as included in the absorbent layer of the absorbent 
article according to the present Invention, favorably exhibits a color-difference (L, a, b) in which: L is not less than 40; 
55 the absolute value of a is not more than 6; and b is In the range of 0 to 1 5; wherein L Is more favorably not less than 
50; still more favorably not less than 60, and wherein the absolute value of a is more favorably not more than 5; still 
more favorably not more than 4, and wherein b is more favorably In the range of 0 to 14; still more favorably 0 to 13. 
A color-difference deviating from the above ranges has the disadvantage of being recognized as a foreign substance 
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by consumers In the case of being used for diapers. 

[0121] As to the absorbent article according to the present invention, the above modes are favorable but one of 
particularly favorable modes Is an absorbent article which comprises an absorbent layer, a liquid-permeable surface 
sheet, and a llquld-lmpermeable back sheet, wherein the absorbent layer includes an absorbent structure such that 
the weight ratio of the particulate water-absorbing composition to the total of hydrophllic fibers and the particulate 
water-absorbing composition Is not less than 0.3. and which Is characterized in that the particulate water-absorbing 
composition includes a water-absorbent resin comprising a crosslinked poly(acrylic acid (salt)) as the main component 
and has the following properties: 

an offensive-odor removal index of not less than 180; 
a suction Index of not less than 14 under a load; 

a color-difference (L. a, b) in which: L Is not less than 40; the absolute value of a Is not more than 6- and b is In 
the range of 0 to 1 5; 

an absorption capacity of 25 to 60 g/g; and 

an absorption rate of not more than 60 seconds. 

[0122] In a process for producing this absorbent article, for example, the particulate water-absorbing composition is 
blended or sandwiched with a fibrous material to prepare an absorbent layer (absorbent core), and the resultant ab- 
sorbent core is sandwiched between a liquid-permeable base material (surface sheet) and a liquid-impermeable base 
material (back sheet), and the resultant product Is, if necessary, provided with materials such as an elastic member a 
diffusion layer, or a pressure sensitive adhesive tape, thus obtaining an absorbent article, particularly a disposable 
diaper for adults or a sanitary napkin. The above absorbent core is, for example, subjected to compression forming so 
as to have a density of 0.06 to 0.50 g/cc and a basis weight of 0.01 to 0.20 g/cm^. Incidentally, examples of usable 
fibrous materials include hydrophllic ffoers such as pulverized wood pulp, and other examples include cotton (inters 
crosslinked cellulose fibers, rayon, wadding, wool, acetate, and vinylon. Preferably, they may be air-laid 
[0123] Favorable examples of the above hydrophllic fibers include mechanically pulverized wood pulp chemical 
pulp, kraft pulp, cotton, rayon, wadding, wool, acetate, vinylon, polyolefin fibers, and polyester fibers. These fibers may ' 
be used either alone respectively or in combination with each other so as to have such as laminate structures or core- 
sheath structures. Of the above fibers, those of which the surfaces are hydrophobic are subjected to hydrophilization 
treatment before being used. 

[0124] In addition, hydrophllic fibers which are obtained from plants are fibrous, not powdery It is generally a fine- 
thread-shaped substance that is referred to as "fibrous", and such a substance favorably has an aspect ratio value 
larger than the aspect ratio range of the plant fiber as referred to In the present invention. The aspect ratio Is a value 
as calculated from the following equation: aspect ratio = length/breadth wherein the length and the breadth are those 
ot trie nydropnlllc fiber. 

[0125] As te aforementioned, the particulate water-absorbing composition according to the present invention can - 
provide the deodorizing function to absorbent articles and exhibits excellent deodorizability and excellent absorption 
properties for a long time. Specific examples of such absorbent articles Include sanitary materials such as disposable 
diapers for adults, which greatly develop In recent years, diapers for children, sanitary napkins, and so-called incontinent 
pads, but there Is no especial limitation thereto. The particulate water-absorbing composition, as Included in the ab- 
sorbent article has very excellent deodorizability and gel stability, and the absorbent article displays little desorptlon 
(wet back) and therefore gives a great dryness feeling, whereby the burden on wearers of the absorbent article or on 
people who take care of the wearers can greatly be lessened. 

[0126] In addition, the absorbent structure, according to the present invention, comprises a hydrophllic fiber a plant 
powder and a water-absorbent resin; and Is characterized by exhibiting an offensive-odor removal Index of not less 
than 1 80 as a particulate water-absorbing composition Including a mixture of the plant powder and the water-absorbent 
resin, wherein the offensive-odor removal Index Is represented by the following equation: 

offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 

[0127] The above wording "as a particulate water-absoiblng composition including a mixture of the plant powder and 
he water-absorbent resin" means "as a particulate water-absorbing composition which is obtained in the case where 
the ptent powder and the water-absorbent resin are mixed together in a weight ratio appropriate to the use for the 
absorbent structure". 

[0128] As to the absorbent structure according to the present invention, the plant powder and the water-absorbent 
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resin may separately be put Into the absorbent structure. The absorbent structure, according to the present Invention, 
favorably comprises the particulate water-absorbing composition In which the plant powder is held by the water-ab- 
sorbent resin. Namely, ft favorable that at least parts of the plant powder and the water-absorbent resin, which are 
Included In the absorbent structure, are In the form where the plant powder Is held by the water-absorbent resin. 

5 

BRIEF DESCRIPTION OF THE DRAWING 

[0129] Fig. 1 is a schematic section of a measurement apparatus as used for measuring the suction power under a 
load, which Is one of the properties as displayed by water-absorbent resins. 
10 [0130] In Fig. 1 , the symbol "1" represents a container, and the symbol "2" represents a filter paper, and the symbol 
"3* represents a measurement section, and the symbol B 4 n represents an artificial urine, and the symbol "5" represents 
a supporting cylinder, and the symbol "6" represents a metal gauze, and the symbol "7" represents a weight. 

BEST MODE FOR CARRYING OUT THE INVENTION 

15 

[0131 ] Hereinafter, the present Invention is more specifically Illustrated by the following examples of some preferred 
embodiments in comparison with comparative examples not according to the invention. However the present invention 
Is not limited to these examples. Incidentally, the various properties of water-absorbent resins and the volume-average 
particle diameter of plant powders were measured according to the following methods. 

20 

(a) Absorption capacity 

[0132] To a bag (60 mm x 60 mm) made by nonwoven fabric, 0.2 g of water- absorbent resin (or particulate water- 
absorbing composition) was uniformly added, and then Immersed in 1 00 g of aqueous sodium chloride solution of 0.9 
25 weight % (physiological saline) of which the temperature had been adjusted to 25 °C. The bag was pulled up after 60 
minutes, and the weight (W2 (g)) of the bag was measured after removing water with a centrifugal separator (250 G) 
for 3 minutes. In addition, the same procedure was carried outwithout using the water-absorbent resin, and the resultant 
weight (W1 (g)) of the bag was measured. Then, the absorption capacity (g/g) of the water- absorbent resin was cal- 
culated from these weights W1 and W2 in accordance with the following equation: 

30 

water absorption capacity (g/g) = (weight W2 (g) - weight W1 (g))/0.2 (g). 

(b) Suction power under load and suction index under load 

35 

[0133] First of all, the measurement apparatus as used for measuring the suction power under a load is hereinafter 
shortly explained while referring to Fig. 1. 

[0134] As is shown in Fig. 1 , the measurement apparatus comprises: a receptacle 1 ; filter paper 2 (No. 2, produced 
by Advantech, diameter = 90 mm, ten pieces); and a measurement part 3. 
40 [0135] The receptacle 1 contains 25 g of artificial urine 4 (of which the composition is as follows: 97.1 g of delonlzed 
water, 1 .9 g of urea, 0.8 g of sodium chloride, 0.1 g of magnesium chloride hexahydrate, and 0.1 g of calcium chloride) 
wherein the temperature of the artificial urine is adjusted to 25 °C. 

[0136] The measurement part 3 has a supporting cylinder 5, a wire net 6, and a weight 7 wherein the wire net 6 Is 
attached at the bottom of the supporting cylinder 5. Then, the measurement pari 3 is formed by mounting the supporting 

45 cylinder 5 (namely, the wire net 6) on the filter paper 2 in this order, and further mounting the weight 7 inside the 
supporting cylinder 5, namely, on the wire net 6. The inner diameter of the supporting cylinder 5 is formed in 60 mm. 
The wire net 6 is made of stainless steel and formed in 400 mesh (mesh opening size: 38 urn). The total weight of the 
supporting cylinder 5 and the wire net 6 is adjusted to 62 g. Then, an arrangement is made such that a predetermined 
amount of water-absorbent resin (or particulate water-absorbing composition) can uniformly be spread on the wire net 

50 6. The weight 7 is adjusted in weight such that a load of 1 .96 kPa can uniformly be applied to the wire net 6, in other 
words, to the water-absorbent resin. 

[0137] The suction power under a load and the suction index under a load were measured with the measurement 
apparatus having the above-mentioned constitution. The measurement methods are hereinafter explained. 

55 (1) Suction power under load 

[0136] First of all, the filter paper 2 was mounted on the receptacle 1 . Next, 25 g of the artificial urine 4 of which the 
temperature has been adjusted to 25 °C is added thereto so that the filter paper 2 will absorb it. On the other hand, in 
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parallel with this mounting operation. 1 .0 g of water-absorbent resin (or particulate water-absorbing composition) was 
uniformly spread inside the supporting cylinder 5, namely, on the wire net 6. and the weight 7 was put on this water- 
absorbent resin. Then, the weight of the supporting cylinder 5 Including the water-absorbent resin and the welaht 7 
was measured (as weight W1 ). a 
[0139] Next, the above supporting cylinder 5 (on which the water-absorbent resin and the weight 7 had been mounted) 
was mounted on the center of the filter paper 2. Then, the artificial urine got sucked over a period of 60 minutes since 
the supporting cylinder 5 had been mounted on the filter paper 2. After 60 minutes, the weight of the supporting cylinder 
5 Including the water-absorbent resin (which had sucked the artificial urine) and the weight 7 was measured (as weight 
W2). Then, how large the suction power (g/g) under a load was after 60 minutes from the beginning of the absorption 
was calculated from these weights W1 and W2 in accordance with the following equation: 

suction power (g/g) under load = (weight W2 (g) - weight W1 (g))/1 .0 (g). 

(2) Initial suction power under load 

[0140] In the measurement of the suction power under a load as determined In the above way (1 ), the same operation 
was carried out except that the operation of sucking the artificial urine over a period of 60 minutes was changed to that 
over a period of 3 minutes. Specifically, the artificial urine got sucked over a period of 3 minutes, and the weight of the 
supporting cylinder 5 Including the water-absorbent resin (which had sucked the artificial urine) and the weight 7 was 
measured (as weight W3) after 3 minutes. Then, how large the initial suction power (g/g) under a load was after 3 
minutes from the beginning of the absorption was calculated from the following equation: 

initial suction power (g/g) under load = (weight W3 (g) - weight W1 (g))/1 .0 (g). 

(3) Suction index under load 

[0141 ] The suction index (g/g) under a load was calculated from the suction power under a load and the initial suction 
power under a load as calculated in the above ways (1) and (2) In accordance with the following equation: 

suction Index (g/g) under a load 
= Initial suction power (g/g) under load + suction power (g/g) under load. 

(c) Absorption rate 

[0142] A beaker of 1 00 ml in capacity (described in GENERAL CATALOGUE A-7000 published by Sougo Rikaqaku 
Glass Seisakusho Co., Ltd.; TOP beaker, CAT. No. 501 , according to JIS R-3503; and body diameter x height - 55 
(mm) x 70 (mm)) is beforehand charged with 50 g of physiological salt solution (its composition was shown below) and 
a white stirring rod (Teflon (trademark); General catalogue 20,000* edition, published by Flon Industry Co Ltd ■ Teflon 
(trademark) stirring rod SA model; Product Number: SA-40; and full length 40 mm x diameter 8 mm), wherein the 
physiological salt solution has beforehand been colored blue and its temperature has beforehand been adjusted to 30 
°C. Then, they are stirred with a magnetic stirrer at a speed of 600 rpm. When 2.0 g of water-absorbent resin (or 
particulate water-absorbing composition) is added thereto, the gelation of the test liquid is promoted and the eddy 
tends toward decrease, and then the test liquid gets into a state of covering the stirring rod. How long time (seconds) 
was needed from the addition of the sample till the covering of the stirring rod with the test liquid (till the eddy was 
about to disappear and the rotating stirring rod as in itially seen became unseen by the rise of the eddy) was measured 
and defined as the absorption rate. 

[0143] The composition of the physiological salt solution as colored blue is shown below: 



Deionized water 
Sodium chloride 

Food additive, namely, Food blue #1 


991 parts by weight 
9 parts by weight 
0.02 part by weight 


<i-ooa aaauive, namery, hooa Diue #i ; disodium benzyl -ethyl-[4'-(4"-(ben2ylethylamino)-diphenylmethylene)-2' 
5-cydohexad.enyliden]-ammonium-2 B \3,3"'-trisulfonate; brilliant blue-FCF; CI No. 42090; and CI Food blue 2) 
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(d) Color-difference 

[0144J With an SZ-E 80 model COLOR MEASURING SYSTEM (produced by Nippon Denshoku Kogyo Co., Ltd.) 
being used, the color of the water-absorbent resin (orthe particulate water- absorbing composition) was measured after 
5 XYZ values were corrected on the basis of a standard white board. Then, L, a, b values were determined and defined 
as the color-difference. 

(e) Weight-average particle diameter of water-absorbent resin (and particulate water- absorbing composition) 

10 [0145] Ten grams of water-absorbent resin (and particulate water- absorbing composition) was classified by shaking 
it with a sieve shaker (IIDA SIEVE SHAKER ES-65 model produced by IIDA SEISAKUSHO CO., LTD.) including JIS 
standard sieves having an inner diameter of 75 mm (850 ujti, 600 um, 300 ujti, 150 u.m, and 106 ujti) for 5 minutes. 
Then, there were measured the weights of the following resultant products as classified into their respective particle 
diameter ranges; 85 0-ujn-on product; 850 to 600 jim, 600 to 300 u.m,300 to 150 ujti, 150 to 106 ujti, 106-ujn-passed 

is products as derived from the above sieves respectively. In addition, the particle diameter distribution of the above- 
determined particle diameters was plotted on logarithmic probability paper to determine the. weight-average particle 
diameter (D50). 

(f) Particle size of plant powder 

20 

[0146] Ten grams of plant powder was shaken with a sieve shaker (IIDA SIEVE SHAKER ES-65 model produced 
by IIDA SEISAKUSHO CO., LTD.) fitly Including JIS standard sieves having an Inner diameter of 75 mm (850 ujti, 600 
um, 500 ujti, 300 urn, 1 50 jim, 1 06 ujti, 75 ^m, and 45 ujti) for 5 minutes under the conditions such as room temperature 
of 25 °C and relative humidity of 25 %. Thus, the particle size of the plant powder was examined. 

25 

(g) Water content of plant powder 

[0147] An aluminum cup (described in GENERAL CATALOGUE A-7000 published by Sougo Rikagaku Glass Sei- 
sakusho Co., Ltd.; Aluminum cup, Form: 107; volume = 60 ml; and upper diameter x lower diameter x height = 65 
30 (mm) x 53 (mm) x 23 (mm)) was uniformly charged with 1 .0 g of plant powder. The weight W (g) was measured after 
the plant powder was dried with a dryer (NATURAL OVEN NDO-450 produced by TOKYO RIKAKIKAI CO., LTD.) at 
1 05 °C for 3 hours. Then, the water content (%) of the plant powder was calculated from this weight W In accordance 
with the following equation: 

water content (%) = (1 .0 (g) - W (g)) x 1 00. 

(h) Powder odor strength 

40 [01 48] A polypropylene cup of 1 20 ml in capacity having a cover (produced by Teraoka; Pack-Ace; opening diameter 
(mm) x bottom diameter (mm) x height (mm) = 58 x 54 x 74) was charged with 2.0 g of water- absorbent resin (or 
particulate water-absorbing composition), and this receptacle was covered and then kept at 25 °C. The cover was 
opened after one hour, and then the odor strength was Judged by twenty adult panelists 1 taking a smell about 3 cm 
apart from the top of the cup. 

45 [0149] Each panelist recorded a score according to the following six-rank judgment standard, and then the average 
thereof was calculated. 

[0150] 0: (Odorless); 1 : (very faint); 2: (taint); 3: (easily felt); 4: (strong); 5: (very strong) 
(I) Deodorizing test (water-absorbent resin or particulate water-absorbing composition) 

so 

[0151] An amount of 50 ml was picked from a human urine mixture as a collection from 1 0 adults and then placed 
into a polypropylene cup of 1 20 ml In capacity having a cover (produced by Teraoka; Pack-Ace; opening diameter (mm) 
x bottom diameter (mm) x height (mm) = 58 x 54 x 74). Then, a swollen gel was formed by adding 2.0 g of water- 
absorbent resin (or particulate water-absorbing composition) thereto. The human urine was used within 2 hours after 
55 having been excreted. This receptacle was covered, and then the swollen gel was kept at 37 °C. The cover was opened 
after 1 minute (Initial stage), 3 hours, and 6 hours from the end of the liquid absorption, and then the deodorizing effect 
was judged by twenty adult panelists' taking a smell about 3 cm apart from the top of the cup. 
[0152] Each panelist recorded a score according to the following five-rank judgment standard, and then the average 
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thereof was calculated. Incidental ly. what was obtained In the same way as above except to add only the human urine 
without adding the water-absorbent resin (or partfculate water-absorbing composition) was defined as a standard sam 
pie. and Its odor was Judged 5 to evaluate the deodorizing effect asaennea as a standard sam- 

odor); S: (Lense odorf * °" ^ ^ * (0d0r W ^ b P *™*"* 1 ° but * 

Q) Gel stability 

[0154] In a polypropylene cup of 120 ml In capacity having a cover (produced by Teraoka- Pack-Ace- „„«„!„„ H iam 
eter (mm) x bottom diameter (mm) x height (mm) = 58 x 54 x 74), 1 g of ^^X^^SS^Z 

we oh?? tZT^ T SW °" 9n 2? 25 m ' ° f arW,Clal Ur ' nd ' nC,Udlng L - a8COrblC ac,d ln a conce'nSn To oos 
^K.TSSSL'S C0VSred ' eft a, ° ne 3t 37 ° C ^ 16 h ° UrS - Therea " er - the — * was 

[0156] The composition of the artificial urine is mentioned below. 



Deionized water 


97.1 g 


Urea 


L9g 


Sodium chloride 


0.8 g 


Magnesium sulfate 


0.1 g 


Calcium chloride 


0.1 g 



(k) Offensive-odor removal Index 
(1) Hydrogen sulfide removal ratio 

hvll!. J^nf PP ? l9 ^ rlen r f ' aSk °' 200 m ' ' n CapaC,ty ( descrlb ^ In GENERAL CATALOGUE A-7000 published 
by Sougo Rlkagaku Glass Selsakusho Co., Ltd.; TOP Erlenmeyer flask, CAT. No. 506 according to JIS R-3503 and 

we ght A (phys.olog.cal sal.ne) and 10.0 g of water-absorbent resin (or particulate water-absorbing composition) to 
untan* swell *. After this Erlenmeyer flask was stopped up with a silicone rubber stopper, a prede^Zed Sunt 

ISf^TstS TJTT^ St0PP6r 3 Syrin " h3Ving 3 need,e ' and 'he ftask 
r^rinof SiS?„LU J S ' head -»Pace gas was collected through the silicone rubber stopper using 

a syringe having a needle, and the gas concentration C2 (ppm) was measured by gas chromatography ((Analytical 
C^rZ T? = « ^ * Co ^^ Sector = FPD; Co.umn tempera^ z^c 

1 A 2: T 7 rat ° = 30 mWnin> ' (C0,Umn aS USed: Manuf ^ 0fy = Shinwa Kako Co., Ltd, Liquid phase 

mm x a S ^dSn 0 ^^ 6 25 ? ! ^ = Shima,aitS AW " DMCS -ST SO to 10 0 mesh; Si 2 e of column = ^3 
f n a ^ ] L Z J ' Sam9 P rocedure was ca ™<* out without using eitherthe aqueous sodium chloride solution 
IcSon c^nlT^^ r9S,n ( ° r Part,CUlat9 water - abs -bing composition), and the! "the « gL 
concentration CI (ppm) was measured. Then, the hydrogen sulfide removal ratio (%) was calculated from these con- 
centrations C1 and C2 In accordance with the following equation: caicu.awa rrom these con- 



Removal ratio (%) 

= (gas concentration C1 - gas concentration C2)/gas concentration C1 x 100 

Ihi™,! TTT!. 3 ° ar,1ed ° Ut three ,lmes per one kincl of water-absorbent resin (or particulate water- 
absorbing composition), and then Its average value was calculated. 

[0159] The concentration of the standard gas as used and the amount thereof as injected are mentioned below 



Concentration j Hydrogen sulfide 6,110 ppm/N 2 Balance 
Amount as injected j 0.82 ml 



[0160] in addition, the method for preparing a calibration curve In measuring the gas concentration is mentioned 
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below. 

[0161J Gas having concentrations of 1 , 3, 10, and 20 ppm respectively were prepared by using the standard gas 
(hydrogen sulfide 6,110 ppm/N 2 balance), and 1 ml thereof was analyzed by gas chromatography, and then the peak 
area was measured. 

5 [0162] The resultant peak area and the gas concentration (ppm) were regarded as X value and Y value respectively, 
and these values were plotted on a bl- logarithmic graph to prepare the calibration curve. 

(2) Methylmercaptan removal ratio 

10 [0163] A stoppable Erie nmeyer flask ot 200 ml In capacity (described in GENERAL CATALOGUE A- 7000 published 
by Sougo Rikagaku Glass Seisakusho Co., Ltd.; TOP Erie nmeyer flask, CAT. No. 506 according to JIS R-3503; and 
maximum diameter x height = 81 (mm) x 131 (mm)) was charged with 50 g of aqueous sodium chloride solution of 
0.9 weight % (physiological saline) and 10.0 g of water-absorbent resin (or particulate water- absorbing composition) 
to uniformly swell It. After this Erlenmeyer flask was stopped up with a silicone rubber stopper, a predetermined amount 

is of standard gas was Injected through the silicone rubber stopper using a syringe having a needle, and then the flask 
was left alone at 25 C C. After 3 hours, 1 ml of head-space gas was collected through the silicone rubber stopper using 
a syringe having a needle, and the gas concentration C4 (ppm) was measured by gas chromatography ((Analytical 
conditions: Instrument = GC-14A produced by Shimadzu Corporation; Detector = FPD; Column temperature = 70 °C; 
Carrier gas = N 2 ; Canierflow rate = 30 ml/min), (Column as used: Manufactory = Shinwa Kako Co., Ltd.; Liquid phase 

20 =1 ,2,3-trls(2-cyanoethoxy)propane 25 %; Carrier = Shimalaite AW-DMCS-ST 80 to 100 mesh; Size of column = <p 3 
mm x 3 M)). In addition, the same procedure was carried out without using eitherthe aqueous sodium chloride solution 
of 0.9 weight % or the water- absorbent resin (or particulate water-absorbing composition), and then the resultant gas 
concentration C3 (ppm) was measured. Then, the methylmercaptan removal ratio (%) was calculated from these con- 
centrations C3 and C4 In accordance with the following equation: 

25 

Removal ratio (%) 

= (gas concentration C3 - gas concentration C4)/gas concentration C3 X 100 

30 

[01 64J The measurement was carried out three, times per one kind of the water-absorbent resin (or particulate water- 
absorbing composition), and then Its average value was calculated. 

[0165] The concentration of the standard gas as used and the amount thereof as injected are mentioned below. 



35 


Concentration 


Methylmercaptan 5,960 ppm/N 2 Balance 




Amount as injected 


0.84 ml 



[0166] in addition, the method for preparing a calibration curve in measuring the gas concentration is mentioned 
below. 

[0167] Gas having concentrations of 1 , 3, 10, and 20 ppm respectively were prepared by using the standard gas 
(methylmercaptan 5,960 ppm/N 2 balance), and 1 ml thereof was analyzed by gas chromatography, and then the peak 
area was measured. 

[01 66] The resultant peak area and the gas concentration (ppm) were regarded as X value and Y value respectively, 
and these values were plotted on a bi- logarithmic graph to prepare the calibration curve. 

(3) Ammonia removal ratio 

[0169] A smelling bag of 3 L In capacity (produced by Ohmi Odor Air Service Co., Ltd.) was charged with 1 0.0 g of 
water-absorbent resin (or particulate water-absorbing composition) and 50 g of mixed liquid (comprising aqueous am- 
monia solution of 29 % and aqueous sodium chloride solution of 0.9 weight % in a weight ratio of 1 :49) to uniformly 
swell the water-absorbent resin (or particulate water-absorbing composition). Three liters of odorless air was injected 
into this smelling bag, and it was left alone at 25 °C after it was stopped up with a silicone rubber stopper. After 3 hours, 
the silicone rubber stopper was removed, and the contamination by the air outside was inhibited, and then the atmos- 
pheric concentration C6 Inside the bag was measured with a gas sampler (GV-100S produced by Gastech Co., Ltd.) 
and a gastlc reactotube (No. 3HM, No. 3M, No. 3L produced by Gastech Co., Ltd.). In addition, the same procedure 
was carried out without using the water-absorbent resin (or particulate water-absorbing composition), and then the 
resultant atmospheric concentration C5 was measured. Then, the ammonia removal ratio (%) was calculated from 
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these concentrations C5 and C6 In accordance with the following equation: 



Removal ratio (%) 

= (gas concentration C5 - gas concentration C6)/gas concentration C5 x 100 



[01 70] The measurement was carried out three times per one kind of the water-absorbent resin (or particulate water- 
absorbing composition), and then its average value was calculated. 

(4) Offensive-odor removal index 



[0171] The offensive-odor removal Index was calculated by app^lng the hydrogen sulfide removal ratio, the meth- 
ylmercaptan removal ratio, and the ammonia removal ratio, as obtained in the above ways (1), (2) and (3) to the 
following equation: ' 1 '* 



Offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 
(1) Evaluation of absorption properties of absorbent article (absorption rate and substantial absorption quantity) 

[0172] Fifty parts by weight of non-powdery fibrous wood pulp and 50 parts by weight of particulate water-absorbinq 
composition were blended together in a dry manner with a mixer. Next, the resultant blend was pneumatically molded 
on a wire screen of 400 mesh (mesh opening size = 38 pm) with a batch-type pneumatic molding apparatus thereby 
terming a web having a size of 1 20 mm x 400 mm. Furthermore, this web was pressed under a pressure of 1 96 1 4 
kPa for 5 seconds, thus obtaining an absorbent structure having a basis weight of about 0 047 g/cm2 
[0173] Subsequently, a back sheet (liquid-impermeable sheet) (comprising liquid-impermeable polypropylene and 
havng what is called a leg gather), the above-mentioned absorbent structure, and a top sheet (liquid-impermeable 
•heat) (comprising l.qu.d-permeable polypropylene) were stuck on each other in this order with a double-coated taoe 
k, 9 a u ab ! orbent articte < namel * an ^continent padfor adults). The weight of this absorbent article was 44 q ' 
[01 74] Next, the absorbent article was spread, and thereon a 20-mesh metal gauze having a size of 1 40 mm X 500 
mm was mounted. Furthermore thereon an apparatus for measuring the properties of absorbent article under a load 
whch had a size of 1 50 mm x 400 mm and a weight of 22,000 g In all and was provided with a cylinder of the diameter 
of 70 mm and the height of 80 mm in the central portion of the apparatus, was mounted between the right and left leq 
gathers so that the central portion of the cylinder would conform to the center of the absorbent article Through the 
cylindrical portion, 150 g of artificial urine (composition: an aqueous solution having a urea content of 1 9 weight % 
an NaCI content of 0.8 weight %, a calcium chloride content of 0.1 weight %, and a magnesium sulfate content of 0 1 
weght A), of which the temperature had been adjusted to 37 °C, was poured all at once. Thereafter, they were left 
alone for 1 hour, and further 150 g of the artificial urine was poured thereonto all at once. The time passing until the 
artrncial urme was completely absorbed from the top sheet of the absorbent article was observed from above to measure 
the absorption rate (seconds). 

[0175] They were left alone fori hourafter the artificial urine had been poured thereonto for the second time There- 
after, the apparatus for measuring the properties of the absorbent article under a load and the 20-mesh metal qauze 
were removed from the absorbent article, and then thereon a paper towel (produced by Oji Seishi Co Ltd • Kttchen 

J^nfZT Dfy; 3 °; Ply 88 CUt int ° the SiZS ° f 120 mm x 450 ™) was mounted, and then thereto a load of 37 g/cm2 
3.63 kPa) was apphed for 1 minute to measure the quantity W1 of the liquid returning to the paper towel. In addition 
the artificial unne which was not absorbed by the absorbent article but leaked out along the leg gather in a period of 
2 hours after the artificial urine had been poured for the first time (in other words, until the amount of the liquid returnino 
to the paper towel was measured) was absorbed by a paper towel (Kitchen Towel Extra Dry produced by OH Seishi 
Co., Ltd.) to measure the quantity W2 of the liquid as leaked out. 

[0176] Then, the substantial absorption quantity (g) as absorbed by the absorbent article was calculated from these 
liquid quantities W1 and W2 in accordance with the following equation: 



Substantial absorption quantity (g) = 300 (g) - (W1 (g) + W2 (g)) 
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(m) Evaluation of absorption properties of absorbent article (deodorizing test) 

[0177] Fifty parts by weight of non-powdery fibrous wood pulp and 50 parts by weight of particulate water-absorbing 
composition were blended together in a dry manner with a mixer. Next, the resuitant blend was pneumatically molded 

s on a wire screen of 400 mesh (mesh opening si7e = 38 um) with a batch-type pneumatic molding apparatus, thereby 
forming a web having a size of 120 mm x 400 mm. Furthermore, this web was pressed under a pressure of 196.14 
kPa for 5 seconds, thus obtaining an absorbent structure having a basis weight of about 0.047 g/cm 2 . 
[0176] Subsequently, a back sheet (liquid-Impermeable sheet) (comprising liquid-impermeable polypropylene and 
having what Is called a leg gather), the above-mentioned absorbent structure, and a top sheet (liquid-Impermeable 

10 sheet) (comprising liquid-permeable polypropylene) were stuck on each other in this order with a double-coated tape, 
and beside, the resultant stuck product was provided with what Is called two tape fasteners, thus obtaining an absorbent 
article (namely, a disposable diaper). The weight of this absorbent article was 46 g. 

[0179] The above absorbent articles were put on ten babies (aged 1) as monitors overnight and then collected the 
following day. The absorbent structure portion (what is called core portion), comprising the particulate water-absorbing 

15 composition and the non-powdery fibrous wood pulp, was cut into the size of 10 x 10 cm, and then put Into a polypro- 
pylene cup of 250 mi in capacity having a cover (produced by Teraoka; Pack-Ace; opening diameter (mm) x bottom 
diameter (mm) x height (mm)= 69 x 63 x 97). This receptacle was covered and then the temperature of the absorbent 
structure portion was kept at 37 °C. The cover was opened after one hour, and then the deodorizing effect was judged 
by twenty adult panelists' taking a smell about 3 cm apart from the top of the cup. 

20 [0180] Each panelist recorded a score according to the following five -rank judgment standard, and then the average 
thereof was calculated. 

[0181] 1: (No odor); 2: (odor which Is hardly on one's mind); 3: (odor which is perceivable but allowable); 4: (strong 
odor); 5: (intense odor) 

25 (n) Evaluation of absorption properties of absorbent article (dryness feeling and deodorizing effect) 

[0182] Fifty parts by weight of non-powdery fibrous wood pulp and 50 parts by weight of particulate water-absorbing 
composition were blended together in a dry manner with a mixer. Next, the resultant blend was pneumatically molded 
on a wire screen of 400 mesh (mesh opening size = 38 \in\) with a batch-type pneumatic molding apparatus, thereby 

30 forming a web having a size of 120 mm x 400 mm. Furthermore, this web was pressed under a pressure of 196.14 
kPa for 5 seconds, thus obtaining an absorbent structure having a basis weight of about 0.047 g/cm 2 . 
[0183] Subsequently, a back sheet (liquid-Impermeable sheet) (comprising liquid-Impermeable polypropylene and 
having what is called a leg gather), the above-mentioned absorbent structure, and a top sheet (liquid-impermeable 
sheet) (comprising liquid-permeable polypropylene) were stuck on each other in this order with a double-coated tape, 

35 thus obtaining an absorbent article (namely, an incontinent pad for adults). The weight of this absorbent article was 44 g. 
[01 84] The above absorbent articles were put on five grown-up men as monitors, who judged a dryness feeling after 
urination once. 

[0185] Each man recorded a score according to the following three-rank Judgment standard, and then the average 
thereof was calculated. 

40 [0186] 1 : (Non-sticky to the touch); 2: (feeling slightly wet); 3: (so damp and sticky to the touch as to be unpleasant) 
[0187] Besides, the absorbent structure portion (what is called core portion), comprising the particulate water-ab- 
sorbing composition and the non-powdery fibrous wood pulp, was cut into the size of 1 0 x 10 cm, and then put into a 
polypropylene cup of 250 ml in capacity having a cover (produced by Teraoka; Pack- Ace; opening diameter (mm) X 
bottom diameter (mm) x height (mm) = 69 x 63 x 97). This receptacle was covered and then the temperature of the 

45 absorbent structure portion was kept at 37 °C. The cover was opened after 6 hours, and then the deodorizing effect 
was Judged by twenty adult panelists' taking a smell about 3 cm apart from the top of the cup. 
[0188] Each panelist recorded a score according to the following five-rank Judgment standard, and then the average 
thereof was calculated. 

[0189] 1: (No odor); 2: (odor which is hardly on one's mind); 3: (odor which is perceivable but allowable); 4: (strong 
so odor); 5: (intense odor) 

(o) Volume-average particle diameter of plant powder 

[0190] The volume-average particle diameter was measured with SALD-3000 (produced by Shlmadzu Corporation). 
55 [0191] The measurement was carried out according to a operation manual as prescribed for the SALD-3000. In 
addition, the weight of the plant powder as used for the measurement was in the range where the absorbance during 
the measurement was within the measurement range. 
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[Referential Example 1] 

[0192J A reaction liquid was obtained by dissolving 4.00 g of polyethylene glycol dlacrylate (molar-number-averaoe 
degree of addition polymerization of ethylene oxide: 8) Into 5,500 g of aqueous sodium acrylaTsZton ™ZTa 
neutralization ratio of 75 mo. % (monomer concentration: 33 weight %). Next, this reaction liqufd was deaSted under 
a nitrogen gas atmosphere for 30 minutes. Next, the reaction liquid was supplied to a reactor as prepared by liddbg 
a jacketed stamless-steel-made twin-arm kneader of 1 0 liters in capacity having two sigma type blades and Ten he 

2rS?£ T TT d With nitr0 " n Wh " e the react,on "< uld was malnLned at 30 -c SuSsequen^ 

while the reaction liquid was stirred, 2.46 g of sodium persulfate and 0.10 g of L-ascorblc acid were added thereto 
with the result that the reaction started after about 1 minute. Then, the polymerization wai cald out at 30 to 8o"c 
and the resultant hydrogel polymer was got out after 60 minutes from the start of the polymerization The resultani 
hydrogel polymer was In theform of finely divided pieces having a diameter of aboutSmm. This finely divided hydroge 
polymer was spread on a metal gauze of 50 mesh (mesh opening size = 300 urn) and then dried with hot air oM 50 
C for 9 ° "* ,ute »- resultant dry material was pulverized with a vibration mil. and then classified with a melal 

gauze of 20 mesh (mesh opening size = 850 urn), thus obtaining an Irregularly pulverized water-absorbent^ esMa 
having a weight-average particle diameter of 295 u.m. moment resin (a) 

l V s C8 ; crossllnkin9 a9ent ' comprising 1 part by weight of propylene glycol. 0.05 part by weight of ethylene 
glyco. d glyddyl ether, 3 parts by weight of water, and 1 part by weight of isopropyl alcohol, was Wended S 1 00 S 
by we.ght of the resultant water-absorbent resin (a). The resultant mixture was heat-treated at 21 0 °C for 50 minutes 

Ta^ltZfZ'T, 0 ??* ' ™ S "*»" b "*«* "* (D exhibited an absorption capacity of 33^ 

fLonds „TZ J W9) unter a load, a suction Index of 21 (g/g) under a load, and an absorption rate of 49 
; Z ! , weight-average particle diameter of this water-absorbent resin was 295 urn which was not 
very different from that of the original water-absorbent resin. 

[Referential Example 2] 

JSOZL f"l rre9Ular,y P ulven 'f D d water-absorbent resin (b) having a weight-average particle diameter of 360 ^ was 
2^ ii^n^ Waya8 ° Refe , rentlal Exam P |e 1 except that the monomer concentration of the aqueous^odium 
^ l 80 " hav,ng neutralization ratio of 75 mol % was changed to 38 weight %, and that the crossllnklng agent - 

>^FT y T t0 7 0 9 ° f trl ™thylol P ropane triacry.ate, and that the pulverization 

conditions of the vibration mill were changed. 

[ V 9S L ? sff 08 -^ 0681 " 1 ^^ asent, comprising 1 part by weight of propylene glycol, 0.05 part by weight of ethylene 
giycol d.gVc.dyl ether, 3 parts by weight of water, and 1 part by weight of Isopropyl alcohol, was blended w(t 1 00 pS 
by weight of the resultant water-absorbent resin (b). The resultant mixture was heat-treated at 21 0 °C for 45 minutes 
thus obtaining a water-absorbent resin (2). This water-absorbent resin (2) exhibited an absorption capacfty of 2 7 W 
9) a suction power of 11 (g/g) under a load, a suction Index of 20 (g/g) under a load, and an absorption raVe of 50 
seconds. In addition, the we.ght-average particle diameter of this water-absorbent resin was 360 jim which was not 
very different from that of the original water-absorbent resin. 

[Referential Example 3] 

nhlfinL^I , 7 e9U ' ar I , > ^^erized water-absorbent resin (b) having a weight-average particle diameter of 360 urn, as 
obtained n Referential Exam P le2.was regarded as a water-absorbent resin (3). which exhibited an absorption capacity 

75 seconds 3 P ° Wer ° f 8 (9/9) Under 8 , ° aC '- 3 SUCti ° n indSX ° f 1 3 (9/9) Under a load ' and an absTrption rate S 

[Referential Example 4] 

1 KtfinL f " ' rTe9Ularly P ulve ^ed water-absorbent resin (c) having a weight-average particle diameter of 440 urn was 
chlnnS S T 9 T Referential Exam P' 9 2 except that the pulverization conditions of the vibration mTwere 
J2r ? f « ^ rSSln (C) WSS regard8d 38 a wat ^-^sorbent resin (4), which exhibited an absorpXn 
SSSwlSJS: 8 SU P ° Wer01 8 (9/9) Und6ra ,oad ' asuction ,ndexof 13 WW under a load, and an absorption 

[Referential Example 5] 

S»b 1 t!.nLI h « k J e9 Tn ' pUlve ? zed water-absorbent resin (a) having a weight-average particle diameter of 295 urn, as 
obtained in Referential Example 1 , was regarded as a water-absorbent resin (5), which exhlbrted an absorption capac" 



23 



EP 1 352 927 A1 

of 45 (g/g), a suction Index of 9 (g/g) under a load, and an absorption rate of 77 seconds. 
[Examples 1 to 27] 

5 [01991 The kinds of the water-absorbent resins and plant powders as used are shown together in Table 1 . The prop- 
erties and the deodorizing effects of particulate water-absorbing compositions (1 to 27) are shown together In Tables 
3 and 4. In addition, some evaluations of the absorption properties of absorbent articles (1 to 27) including the particulate 
water-absorbing compositions (1 to 27) are shown together in Table 7. 

[0200] Hereinafter, production processes of the water-absorbing compositions (1 to 27) are explained. 

10 

[Example 1] 

[0201 J An amount of 100 parts by weight of the water- absorbent resin (i ) as obtained in Referential Example 1 was 
blended with 0.1 part by weight of pepper (White Pepper Powder produced by Takasago Spice Co., Ltd.; this White 
r5 Pepper Powder had a water content of 1 0.3 %, and a particle diameter 300 urn-passed product thereof was used, and 
its volume-average particle diameter was 77 jim) as a plant powder by a dry blend method, thus obtaining a particulate 
water-absorbing composition (1).The resultant particulate water-absorbing composition (1) had a weight-average par- 
ticle diameter of 295 ujti, in which the ratio of particles having particle diameters of smaller than 1 06 ujti was 6 weight %. 

20 [Example 2] 

[0202J A particulate water-absorbing composition (2) was obtained in the same way as of Example 1 except that 0.5 
part by weight of the pepper was blended by a dry blend method. The resultant particulate water-absorbing composition 
(2) had a weight-average particle diameter of 295 jun, in which the ratio of particles having particle diameters of smaller 
25 than 1 06 u.m was 6 weight %. 

[Example 3] 

[02031 An amount of 100 parts by weight of the water-absorbent resin (1 ) as obtained in Referential Example 1 was 
30 blended with 0.5 part by weight of Japanese pepper (Japanese Pepper Powder produced by Takasago Spice Co., Ltd.; 
this Japanese Pepper Powder had a water content of 9.0 %, and a particle diameter 500 ujn-passed product thereof 
was used, and Its volume-average particle diameter was 1 72 ujti) as a plant powder by a dry blend method, thus 
obtaining a particulate water-absorbing composition (3). The resultant particulate water-absorbing composition (3) had 
a weight-average particle diameter of 295 ^m, In which the ratio of particles having particle diameters of smaller than 
35 1 06 ujti was 6 weight %. 

[Example 4] 

[0204] An amount of 100 parts by weight of the water- absorbent resin (1 ) as obtained in Referential Example 1 was 
40 blended with 0.5 part by weight of ginger (Ginger Powder produced by Takasago Spice Co., Ltd.; this Ginger Powder 
had a water content of 9.1 %, and a particle diameter 300 ujti -passed product thereof was used, and Its volume-average 
particle diameter was 64 ujti) as a plant powder and further with 1 .0 part by weight of ion-exchanged water. Thereafter, 
0.3 part by weight of silicon dioxide (Aerosii 200 produced by Nippon Aerosil Co., Ltd.) was added as an inorganic 
powder, thus obtaining a particulate water-absorbing composition (4). The resultant particulate water-absorbing com- 
45 position (4) had a weight-average particle diameter of 295 |im, in which the ratio of particles having particle diameters 
of smaller than 1 06 ujti was 5 weight %. 

[Example 5] 

so [0205] An amount of 100 parts by weight of the water- absorbent resin (2) as obtained in Referential Example 2 was 
blended with 0.5 part by weight of capsicum (Red Pepper Powder produced by Takasago Spice Co., Ltd.; this Red 
Pepper Powder had a water content of 6.2 %, and a particle diameter 500 u.m-passed product thereof was used, and 
its volume-average particle diameter was 244 ujti) as a plant powder by a dry blend method, thus obtaining a particulate 
water-absorbing composition (5). The resultant particulate water-absorbing composition (5) had a weight-average par- 

55 tide diameter of 360 ujti, in which the ratio of particles having particle diameters of smaller than 1 06 u,m was 5 weight %. 
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[Example 6] 



[0206] An amount of 100 parts by weight of the water-absorbent resin (2) as obtained in Referential Exam D i« ? 
blended with 0.5 pan by weight of parsley (Parsley Powder CP produced by Y^m^^TSSSTpiSi 
CP had a water content of 6.7 %, and a particle diameter 300 ^m-passed product thereof was used and S 
average particle diameter was 142 ^) as a plant powder by a dry blend method, thus oMahlngTirt^KSI. 
absorbmg composrtion (6). The resultant particu.ate water-absorbing composition (6) had a weight^age p^cTe 
diameter of 360 m , In which the ratio of particles having particle diameters of smaller than 10 pwT w^E 



[Example 7) 



[0207] A particulate water-absorbing composition (7) was obtained In the same way as of Example 6 except that 1 0 
pah by rwe,ght c the parsley was blended by a dry b,end method. The ^tartp^LwrterJS^S!^^ 



than 106 was 5 weight % 
[Example 8] 



5 !L l a n m e ° U J 00 PaftS by Weight of the wate '-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 0.5 part by weight of green tea (product obtained by pu.ver.zlng "green tea (nameTraw mSal 
by Nishle Corporation (address: 1 652-3, Kakluchikita-machl, Aboshl-ku, H.meji shi, Hyogo PrJLi™ "with a 
hammer mill; this pulverized product of green tea had a water content of 2.0 %, and a pamcle diameteTssO J 
product thereof was used, and its volume-average particle diameter was 287 ^m) as Tp lam ZLer b^r^eS 

[Example 9] 

!? 2 °!L A ?u a « m o Unt °[ 10 ° partS by We ' 9ht ° f the wate r-absorbent resin (1) as obtained In Referential Example I was 
blended w.th 0.3 part by weight of milled green tea (sold by Itohen Co., Ltd. (address: 3-47-10. Hon^chTshibuy^ 
ku. Tokyo Prefecture. Japan), trade name: Milled Green Tea 30 g with ease, name of raw materialTa ^ Smed 
Green Tea had a water content of 3.4 %. and a particle diameter 300 ^m-passed product thereof was used an2 £ 
volume-average particle diameter was 77 urn) as a plant powder by a dry blend method, thu ^obVaNng ^pa'rSaS 
water-absorbing composition (9). The resurtant particulate water-absorbing composition 9 Ihad 7 letahfaveS^ 
tfcle diameter of 296 „m, in which the ratio of partlc.es having partlcie diamlters Jf^^i^SSS^ 

[Example 10] 

[021 0] An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained in Referential Examoie 1 w« 
blended with 0.5 part by weight of green tea (product obtained by pulverizing "green tea (rW 7oU raw maTe ie. IS 
by Nlshle Coloration (address: 1 652-3. Kakiuchlkrta-mach., Abosh'.-ku, H.meJ.ih.. Hylgo P^Lre j^wS a 

product thereof was used) as a plant powder and furtherwith 2.0 parts by weight of ion-exchanged water thusobtainino 
a particulate water-absorbing composrtion (10). The resultant part.cu.ate water-absorbing eonSS^lStaJ? 

Z% wLTweStt ^ m ' ' n Wh ' Ch rati ° ° f Part ' C,eS haV,ng parUcie d ,ame " e - °< 

[Example 1 1 ] 

S 21 ^ A ,1T° Unt ° f 100 partS by Welght of the water-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 0.5 part by weight of black tea (product obtained by pulverizing "Upton YELLOW LABEL (3e naZ 
sold by Nippon Lever Co., Ltd. (address: 2-22-3. Shlbuya. Shlbuya-ku, Tokyo Prefecture, Japan)" wtth a hammer miN 
his pulverized product of black tea had a water content of 6.6 %, and a partlcie diameter 600 ^£l£S32 
hereof was used, and rts volume-average particle diameter was 285 gm) as a plant powder by a dry Wend m«h 0 ? 
hus obte.mng a particulate water-absorbing composition (11). The resuitant particulate water-absorb^ ccmSion 

i^^SEST. lZ~ r " 2 " m " Wh ' Ch ^ rat '° * Part,C,8S h3Ving ~~f 
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[Example 12] 

[021 21 An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained In Referential Example 1 was 
blended with 0.2 part by weight of oolong tea (product obtained by pulverizing "Oolong Tea (trade name) produced by 

5 Ujien Co., Ltd. (address: 2-22, Mikagenaka-mach! 1-chome, Hlgashinada-ku, Kobe-shl : Hyogo Prefecture, Japan)" 
with a hammer mill; this pulverized product of oolong tea had a water content of 4.8 %, and a particle diameter 850 
um-passed product thereof was used, and Its volume-average particle diameter was 290 |im) as a plant powder by a 
dry blend method, thus obtaining a particulate water-absorbing composition (1 2). The resultant particulate water-ab- 
sorbing composition (12) had a weight-average particle diameter of 295 jun, in which the ratio of particles having 

10 particle diameters of smaller than 1 06 jim was 6 weight %. 

[Example 13] 

[0213] An amount of 1 00 parts by weight of the water-absorbent resin (2) as obtained in Referential Example 2 was 
is blended with 0.5 part by weight of Pu-erh tea (product obtained by pulverizing " Pu-erh Tea (trade name) sold by 
U]lnotsuyu Seicha Co., Ltd. (address: 50, Kamikomahlgashitsukurimlchl, Yamashiro-cho, Soraku-gun, Kyoto Prefec- 
ture, Japan)" with a hammer mill; this pulverized product of Pu-erh tea had a water content of 7.8 %, and a particle 
diameter 600 ujn-passed product thereof was used, and Its volume-average particle diameter was 256 p.m) as a plant 
powder by a dry blend method, thus obtaining a particulate water-absorbing composition (13). The resultant particulate 
20 water-absorbing composition (13) had a weight-average particle diameter of 360 urn, in which the ratio of particles 
having particle diameters of smaller than 1 06 \xm was 5 weight %. 

[Example 14] 

25 [021 4J An amount of 1 00 parts by weight of the water- absorbent resin (2) as obtained in Referential Example 2 was 
blended with 0.5 part by weight of a dried product of the residue of extraction from green tea (product obtained by 
adding 10 g of "green tea (name of raw material) sold by Nishie Corporation (address: 1652-3, Kakiuchikita-machi, 
Aboshi-ku, Himeji-shl, Hyogo Prefecture, Japan)" into 500 g of ion-exchanged water of about 95 °C to blend them 
together, and then filtrating the resultant mixture after 5 minutes, and then vacuum-drying the filtered-off residue (name- 

30 |y ( the residue of extraction from green tea) at 60 °C, and then pulverizing the dried product with a hammer mill; this 
pulverized dried product of the residue of extraction from green tea had a water content of 6.3 %, and a particle diameter 
850 nm-passed product thereof was used, and its volume- average particle diameter was 346 ujn) as a plant powder 
by a dry blend method, thus obtaining a particulate water-absorbing composition (14). The resultant particulate water- 
absorbing composition (14) had a weight-average particle diameter of 360 ujti, In which the ratio of particles having 

35 particle diameters of smaller than 1 06 jim was 5 weight %. 

[Example 15] 

[021 5] An amount of 1 00 parts by weight of the water-absorbent resin (2) as obtained in Referential Example 2 was 
40 blended with 1 .0 part by weight of a dried product of the residue of extraction from black tea (product obtained by 
adding 10 g of "Lipton YELLOW LABEL (trade name) sold by Nippon Lever Co., Ltd. (address: 2-22-3, Shlbuya, 
Shibuya-ku, Tokyo Prefecture, Japan)" into 500 g of ion-exchanged water of about 95 °C to blend them together, and 
than filtrating the resultant mixture after 5 minutes, and then vacuum-drying the filtered-off residue (namely, the residue 
of extraction from black tea) at 60 °C, and then pulverizing the dried product with a hammer mill; this pulverized dried 
45 product of the residue of extraction from black tea had a water content of 7.9 %, and a particle diameter 850 um-passed 
product thereof was used, and Its volume-average particle diameter was 352 uin) as a plant powder and further with 
1 .0 part by weight of ion-exchanged water and thereafter with 0.3 part by weight of silicon dioxide (Aerosil 200 produced 
by Nippon Aerosil Co., Ltd.) as an inorganic powder, thus obtaining a particulate water-absorbing composition (15). 
The resultant particulate water-absorbing composition (1 5) had a weight-average particle diameter of 360 u/n, in which 
50 the ratio of particles having particle diameters of smaller than 1 06 u.m was 4 weight %. 

[Example 16] 

[0216] An amount of 100 parts by weight of the water- absorbent resin (2) as obtained In Referential Example 2 was 
55 blended with 0.5 part by weight of a dried product of the residue of extraction from oolong tea (product obtained by 
adding 10 g of "Oolong Tea (trade name) produced by Ujien Co., Ltd. (address: 2-22, Mikagenaka-machi 1-chome, 
Higashinada-ku, Kobe-shl, Hyogo Prefecture, Japan)" Into 500 g of ion-exchanged water of about 95 °C to blend them 
together, and then filtrating the resultant mixture after 5 minutes, and then vacuum-drying the filtered-off residue (name- 
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ly. he residue of extraction from oolong tea) at 60 -c. and then pulverizing the dried product with a hammer mill- this 
pulled dried product of the residue of extraction from oolong tea had a water content of 6 5 1 % Tnd I Parde e 
diameter 600 ^m-passed product thereof was used, and Its volume-average particle diameter was 297 m) as a S 
powder by a dry btend method, thus obtaining a particulate water-absorbing composition (16). T^r^^iiSSI 
water-absorbing composrtlon (16) had a weight-average particle diameter of 360 pm. In which me ral of pSSs 
having particle diameters of smaller than 1 06 urn was 5 weight %. particles 

[Example 17] 

£ 21 IL A l a ?« Unt ° f 1 00 partS by Wel9ht of *> & water-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 1.0 part by weight of citron (product obtained by pulverizing "Kizaml Yuzu ttra*r^TTw bv-MB 
Foods Co., Ltd. (address: 18-6, Nlpponbashl Kabuto-cho, Chuo-ku, Tokyo Prefecture, Japa^fth a hlm^ ml this 
pulverized product of citron had a water content of 8.5 %. and a particle diameter 850 ui^^^SSZ^Z 
used) as a plant powder and further with 1 .0 part by weight of Ion-exchanged water, thus obtaining a ZSSw^ 
absorbing exposition (1 7). The resultant particulate water-absorbing o^nposmon^^BZ^S^^l 
diameter of 295 ^m, in which the ratio of particles having particle diameters of smaller than 106 ^m w^s 5 welgM S 

[Example 18] 

E?w A l a IT= Unt °V 00 Pa,tS by We ' ght ° f the water-absoroent resin (1 ) as obtained in Referential Example 1 was 
blended with 0.5 part by weight of ilme peel (product obtained by peeling a commonly commercially av3e lime 
and then puiverizmg the resultant peel with a mixer, and then vacuum-drying the pulverized peel a 6 X Td ttn 
furjer pulverizing the dned product with a hammer mill ; this pulverized dried product of Ilme peel had a water content 
!f t and t a h pa n rt,Cl6 diameter 850 ^-P^sed product thereof was used) as a plant powdi by a dr?Sc ^method 
and further w.th 2.0 parts by weight of ion-exchanged water, thus obtaining a particulate » water-a^orbmrcomDoSon 
(1 ay The resultant particulate water-absorbing composition (18) had a welghiverage paSSete oT^Z 
which the ratio of particles having particle diameters of smaller than 1 06 pni was 4 weight %. m ' 

[Example 19] 

[0219] An amount of 100 parts by weight of the water-absorbent resin (1 ) as obtained in Referential Examni* i 
blended with 1 .0 part by weight of mandarin orange pee, (product obtained by peeS 7 ^o™Z%^X a Z- 
ToZT£ °£T t ^TV?™ 1 andthen PU,VerlZ,na ^"'tant p y eel w tt h a mixer, and^e™ S-d^ng 
tSZT^rZ C ' an , d thSn fUrther P ulveri2in 9 the <** Product with a hammer mill; this pulverized dried 

product o mandarin orange peel had a water content of 4.5 %, and a particle diameter 850 ^-passed predu* thereof 
was used) as a plant powder and further with 2.0 parts by weight of ion-exchanged water and Lreate^To 3 Tart 
by weigh of s.hcon diox.de (Aerosil 200 produced by Nippon Aerosil Co., Ltd.) as an inorganic powder ZTobt2nh£ 
a particulate water-absorbing composition (19). The resultant particulate water-absorbing composl JZTtt 9) hid I 
^^5 ™'" " ^ Wh ' Ch ^ ° f PartC,eS haVln9 *mi. of smTthan 

[Example 20] 

Unt ° f 100 paftS by W9ight of the water-absorbent resin (1 ) as obtained in Referential Example 1 was 
S222i2 m° ^ 869 tang ' e (Pr ° dUCt ° bta,ned by cu«ng "Aldaka K*ami Wakakombu (product namj 

Sn >T f. 0,6n taddreSS: 28 " 1 ' Shinka wa-cho, Hakodate-shl, Hokkaido Prefecture JaJanV^to 

TroZ St^rZ^TT W 'T SC,SS0,S • and ^ PU,V9rlZ,n9 resultant P' ec6S wlth a n£ ™ mill; this p^erlzed 
product of sea tangle had a water content of 9.9 %. and a particle diameter 850 ^m-passed product thereof was used) 

Sin Z , ^ 1 ° ^ by W9i9ht ° f m-**^** water and thereafter with 0.3 part by wtighfo 

( ™ Pr f UCSd ^ NiPPO " A9r ° Sil C °" Ltd) 35 an in0rflanic P° wder ' thus obtaining a particulate 

water-absorbing composition (20). The resultant particulate water-absorbing composition (20) had a welqhtJveraae 

St % ° f ^ ^ Wh ' Ch rat '° " Part ' CleS haVln9 Partide dlametere of smTr InToe^m Ts 9 ; 

[Example 21] 

[0221] An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained In Referential Examole 1 was 
blended w*h 1.0 part by weight of bamboo cuticle (product obtained by pulverizing -Samboo Sde PowSr (traS 
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name) produced by Ban Co., Ltd. (address: 1-98, Tsudakalgan-cho, Tokushlma-shl, Tokushima Prefecture, Japan)" 
with a hammer mill; this pulverized product of Bamboo Cuticle Powder had a water content of 7.0 %, and a particle 
diameter 300 nm-passed product thereof was used) as a plant powder and further with 1 .0 part by weight of Ion- 
exchanged water, thus obtaining a particulate water-absorbing composition (21). The resultant particulate water-ab- 
5 sorbing composition (21) had a weight-average particle diameter of 295 jim, in which the ratio of particles having 
particle diameters of smaller than 1 06 \im was 5 weight %. 

[Example 22] 

io [0222J An amount of 100 parts by weight of the water-absorbent resin (1 ) as obtained In Referential Example 1 was 
blended with 1 ,0 part by weight of residue of extraction from coffee (product obtained by adding 50 g of "Maxim ORIG- 
IN AL/origina) (product name: Regular Coffee) sold by AJInomoto Co., Ltd. (address: 1-15-1, Kyobashl, Chuo-ku, Tokyo 
Prefecture, Japan)" into 500 g of ion-exchanged water of about 80 °C to stir them together for 1 hour, and then filtrating 
the resultant mixture, and then vacuum-drying the filtered-off residue (namely, the residue of extraction from coffee) 

15 at 60 °C, and then pulverizing the dried product with a hammer mill; this pulverized dried product of the residue of 
extraction from coffee had a water content of 4. 1 %, and a particle diameter 850 ^m-passed product thereof was used) 
as a plant powder and further with 1.0 part by weight of ion-exchanged water, thus obtaining a particulate water- 
absorbing composition (22). The resultant particulate water- absorbing composition (22) had a weight-average particle 
diameter of 295 u.m, in which the ratio of particles having particle diameters of smaller than 106 u,m was 5 weight %. 

20 

[Example 23] 

[0223] An amount of 1 00 parts by weight of the water- absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 0.5 part by weight of strained grape lees (product obtained by pulverizing commonly commercially avail- 

25 able fruit of Delaware trees with a mixer, and then filtrating the pulverized product, and then vacuum -drying the filtered- 
off residue (namely, the strained grape lees) at 60 °G, and then further pulverizing the dried product with a hammer 
mill; this pulverized dried product of the strained grape lees had a water content of 7.1 %, and a particle diameter 500 
^un-passed product thereof was used) as a plant powder and further with 1 .0 part by weight of ion-exchanged water, 
thus obtaining a particulate water-absorbing composition (23). The resultant particulate water-absorbing composition 

50 (23) had a weight-average particle diameter of 295 jim, in which the ratio of particles having particle diameters of 
smaller than 106 jim was 5 weight %. 

[Example 24] 

35 [0224] An amount of 1 00 parts by weight of the water- absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 1 .0 part by weight of persimmon (product obtained by removing leaves and seeds from commonly com- 
mercially available persimmon fruits (hira (in Japanese) persimmon from Wakayama Prefecture, Japan), and then 
pulverizing the resultant residue with a mixer, and then vacuum-drying the pulverized product at 60 °C, and then cutting 
the dried product Into as small pieces as possible with scissors, and then pulverizing the resultant pieces with a hammer 

to mill; this pulverized dried product of persimmon had a water content of 6.4 %, and a particle diameter 850 jim-passed 
product thereof was used) as a plant powder and further with 1 .0 part by weight of ion-exchanged water, thus obtaining 
a particulate water-absorbing composition (24). The resultant particulate water-absorbing composition (24) had a 
weight-average particle diameter of 295 u/n, in which the ratio of particles having particle diameters of smaller than 
1 06 ujti was 5 weight %; 

45 

[Example 25] 

[0225] An amount of 100 parts by weight of the water-absorbent resin (2) as obtained In Referential Example 2 was 
blended with 1 .0 part by weight of mugwort (product obtained by pulverizing leaves of mugwort with a mixer, and then 
50 vacuum-drying the pulverized product at 60 °C, and then further pulverizing the dried product with a hammer mill; this 
mugwort powder had a water content of 7.3 %, and a particle diameter 300 ujTt-passed product thereof was used) as 
a plant powder and further with 1 .0 part by weight of Ion-exchanged water, thus obtaining a particulate water-absorbing 
composition (25). The resultant particulate water-absorbing composition (25) had a weight- average particle diameter 
of 360 pm, in which the ratio of particles having particle diameters of smaller than 1 06 \xm was 4 weight %. 

55 

[Example 26] 

[0226] An amount of 1 00 parts by weight of the water-absorbent resin (2) as obtained In Referential Example 2 was 
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blended with 1 .0 part by weight of bamboo (product obtained by pulverizing "Bamboo Powder (trade name) produced 
by Ban Co., Ltd. (address: 1 -96, Tsudakalgan^ho, Tokushima-shl, Tokushima Prefecture, Japan)" with a hammer mill- 
this pulverized product of Bamboo Powder had a water content of 7.9 %, and a particle diameter 500 am-passed 
product thereof was used) as a plant powder and further with 1 .0 part by weight of ion-exchanged water thus obtainina 
a particulate water-absorbing composition (26). The resultant particulate water-absorbing composition (26) had a 
weight-average particle diameter of 360 am, in which the ratio of particles having particle diameter* of smal erthan 
1 06 urn was 4 weight %. 

[Example 27] 

L? 22 IL * n am ° unt of 100 P arts b V we, 9 ht of the water-absorbent resin (2) as obtained in Referential Example 2 was 
blended with 1 .0 part by weight of wakame (in Japanese) seaweed (product obtained by cutting "Cut Wakame (product 
name: Dry Wakame) sold by Nagao Foods Co.. Ltd.(address: 295, Nobesue, Himeji-shi, Hyogo Prefecture Japan)" 
into as small p,eces as possible with scissors, and then pulverizing the resultant pieces with a hammer mill- this pul- 
verized product of wakame (In Japanese) seaweed had a water content of 9.5 %, and a particle diameter' 850 urn- 
passed product thereof was used) as a plant powder and further with 1 .0 part by weight of Ion-exchanged water thus 
obtaining a particulate water-absorbing composition (27). The resultant particulate water-absorbing composition (27) 
had a weight-average particle diameter of 360 urn. in which the ratio of particles having particle diameters of smaller 
than 1 06 am was 4 weight %. 

[Comparative Examples 1 to 31] 

[0228] The kinds of the water-absorbent resins, plant powders, and additives as used are shown together in Table 
2. The properties and the deodorizing effects of comparative particulate water-absorbing compositions (1 to 31) are 
shown together in Tables 5 and 6. In addition, some evaluations of the absorption properties of comparative absorbent 
arttoles (1 to 31) Including the comparative particulate water-absorbing compositions (1 to 31) are shown together in 
Table 7. 9 

[0229] Hereinafter, production processes of the comparative water-absorbing compositions (1 to 31 ) are explained. 
[Comparative Example 1] 

[0230] The water-absorbent resin (1 ) as obtained in Referential Example 1 was regarded as a comparative particulate 
water-absorbing composition (1 ). The resultant comparative particulate water-absorbing composition (1 ) had a weiaht- 
average particle diameter of 295 am, in which the ratio of particles having particle diameters of smaller than 1 06 urn - 

Was 6 W©IQnt /o. 

[Comparative Example 2] 

£ 23 1 L *! T° Unt ° f 1 00 pa,tS by Weight of the wat 9r-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 0.5 part by weight of commercially available deodorant comprising a green tea extract (Flavonofd-B pro- 
duced by Dallchl Kasel Sangyo Co.. Ltd.) to obtain a comparative particulate water-absorbing composition (2) The 
resultant comparative particulate water-absorbing composition (2) had a weight-average particle diameter of 295 am 
in which the ratio of particles having particle diameters of smaller than 1 06 urn was 6 weight %. ' 

[Comparative Example 3] 

m 2321 w A " a ™ unt of 2 00 parts b V we '9 ht 0,the water-absorbent resin (1) as obtained in Referential Example I was 
blended with 10 parts by weight of commercially available deodorant comprising a green tea extract (Flavonoid-B 
produced by Daiichi Kasei Sangyo Co., Ltd.) to obtain a comparative particulate water-absorbing composition (3) The 
resultant comparative particulate water-absorbing composition (3) had a weight-average particle diameter of 295 am 
In which the ratio of particles having particle diameters of smaller than 1 06 am was 3 weight %. ~ " ' 

[Comparative Example 4] 

[0233] An amount of 1 00 parts by weight of the water-absorbent resin (3) as obtained in Referential Example 3 was 
blended with 0.5 part by weight of pepper (White Pepper Powder produced by Takasago Spice Co Ltd • this White 
Pepper Powder had a water content of 1 0.3 %, and a particle diameter 300 am-passed product thereof was used and 
Its volume-average particle diameter was 77 am) as a plant powderby a dry blend method, thus obtaining a comparative 
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particulate water-absorbing composition (4). The resultant comparative particulate water-absorbing composition (4) 
had a weight-average particle diameter of 360 urn, in which the ratio of particles having particle diameters of smaller 
than 106 \im was 5 weight %. 

5 [Comparative Example 5] 

[0234] An amount of 100 parts by weight of the water- absorbent resin (4) as obtained in Referential Example 4 was 
blended with 0.5 part by weight of parsley (Parsley Powder CP produced by Yasuma Co., Ltd.; this Parsley Powder 
CP had a water content of 6.7 %, and a particle diameter 300 |xm-passed product thereof was used, and its volume- 
10 average particle diameter was 142 jj.m) as a plant powder by a dry blend method, thus obtaining a comparative par- 
ticulate water-absorbing composition (5). The resultant comparative particulate water-absorbing composition (5) had 
a weight-average particle diameter of 440 jjjti, in which the ratio of particles having particle diameters of smaller than 
1 06 u,m was 3 weight %. 

15 [Comparative Example 6] 

[0235] An amount of 1 00 parts by weight of the water-absorbent resin (5) as obtained in Referential Example 5 was 
blended with 0.5 part by weight of pepper (White Pepper Powder produced by Takasago Spice Co., Ltd.; this White 
Pepper Powder had a water content of 1 0.3 %, and a particle diameter 300 ujn-passed product thereof was used) as 
20 a plant powder by a dry blend method, thus obtaining a comparative particulate water-absorbing composition (6). The 
resultant comparative particulate water- absorbing composition (6) had a weight-average particle diameter of 295 \un t 
in which the ratio of particles having particle diameters of smaller than 1 06 was 6 weight %. 

[Comparative Example 7] 

25 

[0236] An amount of 100 parts by weight of the water- absorbent resin (5) as obtained in Referential Example 5 was 
blended with 0.5 part by weight of parsley (Parsley Powder CP produced by Yasuma Co., Ltd.; this Parsley Powder 
CP had a water content of 6.7 %, and a particle diameter 300 pm-passed product thereof was used) as a plant powder 
by a dry blend method, thus obtaining a comparative particulate water-absorbing composition (7). The resultant com- 
30 parative particulate water-absorbing composition (7) had a weight-average particle diameter of 295 yin, in which the 
ratio of particles having particle diameters of smaller than 1 06 ^un was 6 weight %. 

[Comparative Example 8] 

35 [0237] An amount of 100 parts by weight of the water-absorbent resin (3) as obtained in Referential Example 3 was 
blended with 0.5 part by weight of green tea (product obtained by pulverizing "green tea (name of raw material) sold 
by Nishie Corporation (address: 1 652-3, Kakiuchikita-machi, Aboshi-ku, Himeji-shi, Hyogo Prefecture, Japan)" with a 
hammer mill; this pulverized product of green tea had a water content of 2.0 %, and a particle diameter 850 jim-passed 
product thereof was used, and Its volume- average particle diameter was 287 as a plant powder by a dry blend 

^0 method, thus obtaining a comparative particulate water-absorbing composition (8). The resultant comparative partic- 
ulate water-absorbing composition (6) had a weight- average particle diameter of 360 jxm, in which the ratio of particles 
having particle diameters of smaller than 1 06 |xm was 5 weight %. 

[Comparative Example 9] 

45 

[0236] An amount of 100 parts by weight of the water-absorbent resin (4) as obtained in Referential Example 4 was 
blended with 0.5 part by weight of a dried product of the residue of extraction from green tea (product obtained by 
adding 10 g of "green tea (name of raw material) sold by Nishie Corporation (address: 1652-3, Kakiuchikita-machi, 
Aboshi-ku, Himeji-shi, Hyogo Prefecture, Japan)" into 500 g of ion-exchanged water of about 95 °C to blend them 

so together, and then filtrating the resultant mixture after 5 minutes, and then vacuum-drying the filtered-off residue (name- 
ly, the residue of extraction from green tea) at 60 & C, and then pulverizing the dried product with a hammer mill; this 
pulverized dried product of the residue of extraction from green tea had a water content of 6.3 %, and a particle diameter 
850 u,m-passed product thereof was used, and its volume-average particle diameter was 346 |jjti) as a plant powder 
by a dry blend method, thus obtaining a comparative particulate water- absorbing composition (9). The resultant com- 

55 parative particulate water-absorbing composition (9) had a weight-average particle diameter of 440 ujn, in which the 
ratio of particles having particle diameters of smaller than 1 06 \jjt\ was 3 weight %. 
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[Comparative Example 10] 



2 !L ?u a c m n ° Unt ° f 100 PartS bV We ' 9ht ° f the wate r-absorbent resin (5) as obtained In Referential Example 5 was 
!S??JTI .r 13 bV We ' 9W ° f 9reen tea (9r66n tea (name of raw material > ^ by Nlshle cTSraZSddrei 

Z fhLof If r aChl ' ?°f ^ H,meJi - Sh '' Hy09 ° Pr6feCture ' Ja P an >- a P^cle dlameter60?^ied P 3-' 
uct thereof was used) as a plant powder by a dry blend method, thus obtaining a comparative particulate water-ab- 
sorb.ng composition (10). The resultant comparative particulate water-absorbing composition (1 0)Tad7w^Sler- 
8 weS % met8r ° f ^ ^ Whfch rati ° ° f Part ' CleS haViPg Partfcle dtemet ° rs <* s « a " ToC was 



[Comparative Example 11] 



[0240] An amount of 1 00 parts by weight of the water-absorbent resin (5) as obtained in Referential Examnia * w ao 
blended with 0.5 part by weigh, of mandarin orange pee, (product obtained by pee^T^^ZSe^l aZ. 
able mandarin orange (from Arlta, Japan), and then pulverizing the resultant peel with a mixer aZ^^um Ztnn 

product o mandarin orange peel had a water content of 4.5 %, and a particle diameter 850 ^ssed producTthSeof 
was used) as a plant powder and further with 1 .0 part by weight of Ion-exchanged water, thus obtalntVg a c^paraXe 
particulate water-absorb.ng composition (1 1 ). The resultant compare particulate water-absorbing compoS 7Z ) 

SXtwIS 



[Comparative Example 12] 



[0241 J An amount of 1 00 parts by weight of the water-absorbent resin (5) as obtained in Referential Examole 5 
blended with 0 5 part by weight of strained grape lees (product obtained by pulverizing commo ^SSSjtS 
able fruit of Delaware trees wfth a mixer, and then nitrating the pulverized product, and ?hen vZunS^gSe E- 
off residue (namely, the strained grape lees) at 60 °C, and then further putveriz ng the dried pmduc7wi?h a hTmmf r 
mi,.; this pulverized dried product of the strained grape lees had a water content of 7. 1 % a^d a partSle d^ameteT^O 
^-passed product thereof was used) as a pten. powder and further with 1 .0 part by weight of to^hJ£?SE? 
hus obtaining a comparative particulate water-absorbing composition (12). The resultant comparative particulatTwa 



[Comparative Example 13] 



[0242] An amount of 100 parts by weight of the water-absorbent resin (5) as obtained in Referential Examn| a «; w « 
merclally available persimmon fruits (htm (In Japanese) persimmon from Wakayama Prefecture JapaTandttTn 
thed^^^ 

^e dried product Into as small pieces as possible with scissors, and then pulverizing the resultant pieces with a hammer 
mill; this pulverized dried product of persimmon had a water content of 6.4 %. and a particle diarLTe^ umCsed 
product thereof was used) as a p.ant powder and further wfch 1 .0 part by weight of ion-exchanged water thu^oSninq 
IZnT^T* rr* SOrbin9 C ° mp0Stti0n (13) - The resu,tant «""parative 



diameters of smaller than 1 06 pm was 5 weight %. 
[Comparative Example 14] 



bteiSL Jlth 1 = L J P , by We ' 9ht ° f thS water - ab sorbent resin (1) as obtained in Referential Example 1 was 
b ended wfth 1 .5 parts by weight of cellulose powder (KC Flock W-200S produced by Nippon Selshi Co Ltd Vbv a drv 
blend method, thus obtaining a comparative particulate water-absorbing composition (14) The resuten't T^iZZ 
particulate water-absorbing composition (14) had a weight-average particle dK^^T^2ST3 
parties having particle diameters of smaller than 1 06 ^m was 8 weight %. 

[Comparative Example 1 5] 

[0244] An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained In Referential Example 1 was 
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blended with 1 .5 parts by weight of cellulose powder (KC Flock W-400G produced by Nippon Setshl Co., Ltd.) by a dry 
blend method, thus obtaining a comparative particulate water-absorbing composition (15). The resultant comparative 
particulate water-absorbing composition (15) had a weight-average particle diameter of 295 um, In which the ratio of 
particles having particle diameters of smaller than 106 urn was 8 weight %. 

5 

[Comparative Example 16] 

[0245] An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 20 parts by weight of cellulose powder (KC Flock W-400G produced by Nippon Selshi Co., Ltd.) by a dry 
10 blend method, thus obtaining a comparative particulate water-absorbing composition (16). The resultant comparative 
particulate water-absorbing composition (1 6) had a weight-average particle diameter of 260 urn, In which the ratio of 
particles having particle diameters of smaller than 106 urn was 24 weight %. 

[Comparative Example 17] 

15 

[0246] An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained In Referential Example 1 was 
blended with 1 .0 part by weight of activated carbon (Shlrasagi C produced by Takeda Chemical Industries, Ltd.) by a 
dry blend method, thus obtaining a comparative particulate water-absorbing composition (17). The resultant compar- 
ative particulate water-absorbing composition (1 7) had a weight-average particle diameter of 295 um, in which the ratio 
20 of particles having particle diameters of smaller than 1 06 urn was 7 weight %. 

[Comparative Example 18] 

[0247] An amount of 100 parts by weight of the water-absorbent resin (1) as obtained in Referential Example 1 was 
25 blended with 1 .0 part by weight of tannic acid (Hi Tannic Acid produced by Dainippon Seiyaku Co., Ltd.) and 1 .0 part 
by weight of silicate-salt-mlneral-based deodorant (Mizukanite HP produced by Mlzusawa Kagaku Kogyo Co., Ltd.), 
thus obtaining a comparative particulate water-absorbing composition (1 8). The resultant comparative particulate wa- 
ter-absorbing composition (1 8) had a weight-average particle diameter of 295 um, in which the ratio of particles having 
particle diameters of smaller than 106 um was 8 weight %. 

30 

[Comparative Example 19] 

[0248] An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 1 .0 part by weight of commercially available deodorant comprising a green tea extract (Flavonold-B pro- 
35 duced by Dalichi Kasel Sangyo Co., Ltd.) and 1 .0 part by weight of sillcate-salt-mineral-based deodorant (Mizukanite 
HP produced by Mlzusawa Kagaku Kogyo Co., Ltd.), thus obtaining a comparative particulate water-absorbing com- 
position (1 9). The resultant comparative particulate water-absorbing composition (1 9) had a weight-average particle 
diameter of 295 urn, In which the ratio of particles having particle diameters of smaller than 106 um was 8 weight %. 

40 [Comparative Example 20] 

[0249] An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 1 .0 part by weight of tannic acid (Hi Tannic Acid produced by Dainippon Seiyaku Co., Ltd.) and 9.0 parts 
by weight of silicate-salt-mineral-based deodorant (Mizukanite HP produced by Mlzusawa Kagaku Kogyo Co., Ltd.), 
45 thus obtaining a comparative particulate water-absorbing composition (20). The resultant comparative particulate wa- 
ter-absorbing composition (20) had a weight-average particle diameter of 290 urn, In which the ratio of particles having 
particle diameters of smaller than 106 urn was 11 weight %. 

[Comparative Example 21] 

50 

[0250] An amount of 1 00 parts by weight of the water-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 2 parts by weight of conlferous-tree-extract-supported type deodorant (Isohiba 82 produced by Ensulko 
Selto Co., Ltd.), thus obtaining a comparative particulate water-absorbing composition (21). The resultant comparative 
particulate water-absorbing composition (21) had a weight-average particle diameter of 295 um, In which the ratio of 
55 particles having particle diameters of smaller than 1 06 um was 8 weight %. 
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[Comparative Example 22] 



5 1 L ^ am ° Unt ° f 1 00 paitS by WelQht 0f the wate r-absorbent resin (1 ) as obtained In Referential Example 1 was 
blended with 0.4 part by weight of commercially available Hlba arbor-vitae oil, thus obtaining a ^nSSSSiS 
wa er-absorb.ng composition (22). The resultant comparative particulate water-absorbing compWon Sha a 

^TKSS? dlameter of 295 ^ ln whlch the rati0 of parflc,es havins partlc,e d iame ^ c s ^ e ha " 



[Comparative Example 23] 



!? 25 !L A r^« Unt ° f 100 PartS by W6ight 0f the wa ter-absoment resin (1 ) as obtained In Referential Example 1 was 

Sarto Co Ltd.), thus obta.mng a comparative particulate water-absorbing composition (23). The resultant comparative 
particulate water- absorbing composition (23) had a weight-average particle diameter of 205 Jn In Zc °2 So* 
particles having particle diameters of smaller than 1 06 jim was 45 weight % 



[Comparative Example 24] 



SndL J^hT"?! °1 100 f If , by Wei9ht ° f the water - abs ^ent resin (1 ) as obtained in Referential Example 1 was 
w^So*"^ 

[Comparative Example 25] 

Lif nnL ^ h Tl Unt °L 1 °° b ? W6i9ht ° f the wa ter-absorbent resin (1 ) as obtained in Referential Example 1 was 
blended with 0.4 part by weight of commercially available rosemary, thus obtaining a comparative particulate waTer 
absorbing composition (25). Tne resultant comparative peculate water-absorbing composite (25 T5 a weSh - 

ISeJJK?. ° f ^ Wh ' Ch thS rati ° ° f Part ' CleS haVing partlc,e diamet - " ^.er »an iTs^m 

[Comparative Example 26] 

^7n° Un i 0f k 100 P , a f b / We,9ht ° f thS water " absort > e nt resin (1 ) as obtained In Referential Example 1 was 
blended with 10 parts by weight of commercially available rosemary, thus obtaining a comparative particulate waTe^ 
absorbing composition (26). The resultant comparative particulate water-absorbing composition CMhS I a^efaM 
was" wS?. dlam6ter ° f ^ ^ *"* rat '° ° f PartC ' eS haV ' ng Partb,e " iametere ^f sm a ?er " h an Eft 

[Comparative Example 27] 

[02561 An amount of 100 parts by weight of konjak (konnyaku) (In Japanese) (deviCs tongue) powder as a water 
absorbent resin was blended with 0.5 part by weight of ginger (Ginger Powder produced by TaSsa^ Ypl^rjo • 
this G nger Powder had a water content of 9.1 %, and a partide diameter 300 Rm-passed product hereof was used) 

S eM'ul^ ^ V* ble ? e ' m8th0d ' thUS ° b,aining 3 c ^P a ^e particulate water-absorbing com'osTn (27? 
The esuttant comparative particulate water-absorbing composition (27) had a weight-average particle diameter of 220 
Mm, in which the ratio of particles having particle diameters of smaller than 1 06 urn was 4 weight % 

[Comparative Example 28] 

EL?" T° Um I 10 ? PartS by WSight ° f tonya/f t* 0 ™**^ Japanese) (devil's tongue) powder, as a water- 
i°J e t r f in - wa * blended w,th 0-5 Part by weight of black tea (product obtained by pulverizing "Upton YE lIow 
LABEL (trade name) sold by Nippon Lever Co., Ltd. PT (address: 2-22-3, Shlbuya, Shbuya-k Toky 'preSuT 
Japan)" with a hammer mill; this pulverized product of black tea had a water content of 6.8 %, and a pa^Le dSter 
600 nm-passed product thereof was used) as a plant powder by a dry blend method, thus obtaining J c^IS» 
Z a U w a ? " at er - abSO(bing f ° m P° sition < 28 >- ™» — 'tant comparative particulate waier-absorS^m^tionTs) 

s^zir;:^: diameter of 220 w in which the ratio ° f partic,es having ^ - sm „ 
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[Comparative Example 29] 

[0256J An amount of 100 parts by weight of Nonlonlex NA-150M (produced by Showa Denko Corporation), as a 
water-absorbent resin, was blended with 0.5 part by weight of ginger (Ginger Powder produced by Takasago Spice 
Co., Ltd.; this Ginger Powder had a water content of 9.1 %, and a particle diameter 300 um-passed product thereof 
was used) as a plant powder by a dry blend method, thus obtaining a comparative particulate water-absorbing com- 
position (29). The resultant comparative particulate water-absorbing composition (29) had a weight-average particle 
diameter of 490 jim, In which the ratio of particles having particle diameters of smaller than 1 06 um was 2 weight %. 

[Comparative Example 30] 

[0259] An amount of 100 parts by weight of Nonlonlex NA-150M (produced by Showa Denko Corporation), as a 
water-absorbent resin, was blended with 0.5 part by weight of black tea (product obtained by pulverizing "Upton YEL- 
LOW LABEL (trade name) sold by Nippon Lever Co. , Ltd. PT (address: 2-22-3, Shlbuya, Shlbuya-ku, Tokyo Prefecture, 
Japan)" with a hammer mill; this pulverized product of black tea had a water content of 6.8 %, and a particle diameter 
600 p.m-passed product thereof was used) as a plant powder by a dry blend method, thus obtaining a comparative 
particulate water-absorbing composition (30). The resultant comparative particulate water-absorbing composition (30) 
had a weight-average particle diameter of 490 uxn, in which the ratio of particles having particle diameters of smaller 
than 106 ujn was 2 weight %. 

[Comparative Example 31] 

[0260] An amount of 100 parts by weight of Nonlonlex NA-150M (produced by Showa Denko Corporation), as a 
water-absorbent resin, was blended with 1 .0 part by weight of sea tangle (product obtained by cutting "Hidaka Kizami 
Wakakombu (product name) produced by Maruzen Naya Shoten (address: 28-1 , Shinkawa-cho, Hakodate-shi, Hokkai- 
do Prefecture, Japan)" into as small pieces as possible with scissors, and then pulverizing the resultant pieces with a 
hammer mill; this pulverized product of sea tangle had a water content of 9.9 %, and a particle diameter 850 ^m-passed 
product thereof was used) as a plant powder by a dry blend method, thus obtaining a comparative particulate water- 
absorbing composition (31). The resultant comparative particulate water-absorbing composition (31) had a weight- 
average particle diameter of 490 urn, in which the ratio of particles having particle diameters of smaller than 1 06 urn 
was 2 weight 0 /©. 
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INDUSTRIAL APPLICATION 

[0261J The partteulate water-absorbing composition according to the present invention Is a new particulate water- 
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absorbing composition which can provide the deodorizing function to absorbent articles and exhibits excellent deodor- 
Izabllity and excellent absorption properties for a long time. Although not clear, the cause is considered to be probably 
that since the water-absorbent resin is limited to such as exhibits the specific absorption capacity, suction power under 
a load, and absorption rate and since such a water-absorbent resin Is provided with the plant powder, the optimum 
5 balance between the action of effective components of the plant powder and the liquid absorption quantity upon contact 
with urine has been achieved. 

[0262] In addition, since the above absorbent article according to the present invention includes the particulate water- 
absorbing composition according to the present Invention and can therefore be provided with excellent deodorizability 
of this composition, this absorbent article is favorably usable particularly for sanitary materials such as disposable 
10 diapers, sanitary napkins, Incontinent pads for adults, and diapers for adults, and can be what is able to retain an 
excellent wearing feeling for a long time because of further being provided with the gel stability. 



Claims 

15 

1. A particulate water-absorbing composition, which is characterized by comprising a plant powder and a water- 
absorbent resin, wherein a surface portion and/or Its vicinity of the water-absorbent resin Is surface-treated with 
a crossllnking agent, and wherein the particulate water-absorbing composition exhibits an offensive-odor removal 
index of not less than 180 wherein the offensive-odor removal index is represented by the following equation: 

20 

offensive-odor removal index =1.1 X hydrogen sulfide removal ratio + 2.0 X 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 

25 

2. A particulate water-absorbing composition according to claim 1 , wherein the plant powder comprises a powder of 
a Tracheophyta plant. 

3. A particulate water-absorbing composition according to claim 2, wherein the Tracheophyta plant is at least one 
30 kind of Tracheophyta plant selected from the group consisting of Gramlneae, mapie family, Ebenaceae, Betulace- 

ae, Composltae, Lamiaceae, cryptomeria family, Umbelliferae, Rosaceae, Vltaceae, Japanese cypress family, pine 
family, Fagaceae, Brasslcaceae, Legumlnosae, Rutaceae, Cucurbltaceae, Solanaceae, PIperaceae, Zlnglberace- 
ae, Lauraceae, Malvaceae, and Theaceae. 

35 4. A particulate water-absorbrng composition according to claim 1 or 2, wherein the plant powder comprises a spice. 

5. A particulate water-absorbing composition according to claim 4, wherein the spice has a volume-average particle 
diameter of not larger than 850 u,m. 

40 6. A particulate water-absorbing composition according to claim 1 or 2, wherein the plant powder comprises a tea 
leaf and/or a residue of extraction therefrom. 

7. A particulate water-absorbing composition according to claim 6, wherein the tea leaf and/or residue of extraction 
therefrom has a volume-average particle diameter of not larger than 500 \ur\. 

45 

8. A particulate water-absorbing composition according to any one of claims 1 to 7, wherein the content of the plant 
powder is in the range of 0.001 to 20 weight parts per 1 00 weight parts of the solid content of the water-absorbent 
resin. 

so 9. A particulate water-absorbing composition according to any one of claims 1 to 8, which exhibits an absorption 
capacity of 25 to 60 g/g, a suction index of not less than 14 g/g under a load, and an absorption rate of not more 
than 60 seconds. 

10. A particulate water-absorbing composition, which is characterized by: comprising a plant powder and a water- 
55 absorbent resin; and exhibiting an absorption capacity of 25 to 60 g/g, a suction index of not less than 1 4 g/g under 

a load, and an absorption rate of not more than 60 seconds; and exhibiting an offensive- odor removal index of not 
less than 1 80 wherein the offensive-odor removal Index is represented by the following equation: 
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offensive-odor removal index =1.1x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 

1 1 " terlals 10 " 1316 Wat6r " absorbln9 com P>°sition according to any one of claims 1 to 1 0. which Is used for sanitary ma- 

12. A process for producing a particulate water-absorbing composition, which is characterized by comprising thestep 
of adding a plant powderto a water-absorbent resin that exhibits an absorption capacity of 25 to 60 q/q a suet on 
power of not less than 9 g/g under a load, and an absorption rate of not more than 60 seconds 

13 ' m tiTT TT' u hlCh co u mpr ' SeS an absorbent la V er . * liquid-permeable surface sheet, and a llquld-imper- 
Tany onTcS toTi" abSOrbent "** inC ' UdeS particulate water-absorbing composition as recrted 

14. An absorbent structure, which comprises a hydrophilb fiber, a plant powder, and a water-absorbent resin' and is 
characterized by exhibiting an offensive-odor removal Index of not less than 1 80 as a particulate water-absorbinq 
composrUon including a mixture of the plant powder and the water-absorbent resin, wherein JXS^cJ 
removal Index Is represented by the following equation: onensive oaor 

offensive-odor removal index = 1 .1 x hydrogen sulfide removal ratio + 2.0 x 
methylmercaptan removal ratio + 0.3 x ammonia removal ratio. 

15 w h a h b t 0rb T t T°T & T^ 9 t0 C ' aim 14 ' WhiCh com P nses »e particulate water-absorbing composition in 
which the plant powder is held by the water-absorbent resin. 
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Fig. 1 
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